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PHILOSOPHICAL  RESEARCHES 


INTO  THE 


VENOM  OF  THE  VIPER. 


PART  IV. 

'■C* 

CHAP.  I. 

Examination  of  the  Remedies  employed  againjl  the 
bite  of  the  Viper. 

A F T E R having  examined  the  quality  of  the 
viper’s  venom,  and  being  much  better  acquainted 
than  hitherto  with  the  nature  of  this  poifon,  it  ap- 
peared to  be  no  longer  difficult  to  find  a remedy 
for  it.  This  is  the  ufual  way  of  reafoning,  and 
is  the  fource  of  numberlefs  remedies,  which  fuc- 
ceed  each  other,  and  are  at  length  found  by  expe- 
rience to  be  hurtful,  or  ufelefs  at  lead.  The  fluid 
volatile  alkali  owes  its  greatefl;  repute  to  the  re- 
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ceived  opinion  that  the  nature  of  the  viper^s  ve'-' 
nom  was  difcovered.  Juffieu,  from  the  authority 
of  Mead,  deemed  it  an  acid,  and  this  was  fufficient 
to  give  the-  volatile  alkali  the  reputation  of  being 
a true  antidote  againft  it. 

The  authors  who  fueceeded  Juffieu  copied  from 
each  other.  They  adopted  the  remedy,  and  its. 
mode  of  adtiony  and  they  found  it  a good  one,  be- 
caufe  the  bite  of  the  viper  is  not  always  fatal  in 
its  confequences.  For  my  part,  I am  of  opinion, 
that  even  when  the  nature  of  a poifon  is  well 
known,  and  the  effedls  it  produces  on  animals, 
we  may  very  eafily  be  at  a lofs  for  its  remedy. 
Nothing  is  lefs  difficult  to  conceive  than  this,  if 
we  refledt  how  very  ignorant  we  ftill  are  as  to  the 
■ animal  machine,  and  how  much  we  are  in  the 
dark  and  in  uncertainty,  as  to  the  qualities,  or 
the  virtues  of  bodies. 

Be  that  as  it  may,  it  is  clear  that  the  authoritv 
of  certain  writers  has  brought  into  fafhion  a 
greater,  number  of  remedies,  than  has  been  intro- 
duced by  the  fallacious  experiments  of  others,  or 
the  fcarcity  and  price  of  the  remedies  themfelves. 
The  bezoar,  for  inftance,  the  unicorn,  and  rhino- 
ceros, are  of  the  latter  difcription.  Were  we 
to  examine  by  the  rigid  touchftone  of  experiment, 
the  long  lift  of  remedies,  to  how  few  would  they 
not  be  reduced  ? It  is  on  this  account  that  the 
beft  colledtion  of  receipes  is  invariably  the  ftiorteft. 

We  have  already  feen  above,  in  what  eftimation 
the  fluid  volatile  alkali,  regarded  as  a fpecifick, 
3 fliould 
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Ihould  be  held.  All  my  experiments  fliow  it  to 
be  totally  ulelefs,  even  when  taken  inwardly.  It  does 
not  appear  that  it  can  have  the  fmalleft  elfedt  when 
applied  to  the  part  bitten.  It  is  almoft  needlefs 
to  obferve,  that  the  volatile  alkali,  whether  given 
internally,  or  applied  to  the  part,  can  in  no  way 
ferve  to  correft  the  acidity  of  the  venom,  fince 
the  venom  is  certainly  not  acid ; whence  it  is  that 
thefe  boafted  qualities  of  an  alkalefcent  principle, 
this  neutralization  of  falts,  are  mere  fancies  and 
errours  produced  by  ill  experiments.  I believe 
befides,  that  even  though  the  venom  of  the  viper 
Ibould  be  acid,  and  deflrudtive  to  animals  as  an 
acid  principle,  we  ought  to  expedt  little  or  no- 
thing from  the  volatile  alkali  applied  externally. 
To  the  end  that  the  volatile  alkali  Ihould  faturate 
the  acid  of  the  venom,  jit  would  be  neceffary  that 
it  ihould  find  its  way  into  the  part  bitten,  and 
ihould  there  mix  and  unite  itfelf  with  it.  It  appears 
to  me,  that  in  general,  the  volatile  alkali  does  not 
reach  the  mufcles  through  the  ikin,  at  the  place 
where  the  poifon  has  penetrated.  ’Tis  at  lead  what 
I obferved  in  thofe  animals  that  have  a compact 
Ikin,  like  that  of  the  human  body. 


Experiments  on  the  effetls  of  the  Volatile  Alkali  upon 
the  bite  of  the  Viper. 

I cut  a piece  of  the  ikin  under  the  belly  of  a 
guineapig,  the  incifion  being  in  the  ihape  of 
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a parellelogram,  three  fides  of  which  were  fepa- 
rated  from  the  animal,  the  fourth  ftill  hanging  to 
it.  I pierced  the  cut  ikin  with  the  dried  teeth  of  a 
viper,  which  penetrated  it  through  and  through. 
Under  the  hairy  fide  of  this  Ikin,  thus  prepared,  I 
held  a bottle  filled  with  volatile  alkali,  and  having  a 
mouth  of  fdur  lines  diameter,  but  could  never  per- 
ceive that  any  fmell  was  communicated  to  the  in- 
fide  of  the  Ikin,  how  long  foever  I kept  it  over 
the  bottle,  and  however  great  the  ftrength  of  the  vo- 
latile alkali,  which  was  adtive  to  a degree. 

I repeated  this  experiment  on  rabbits,  that  have 
a Ikin  ftill  thinner.  The  event  was  the  fame  : no 
fmell  could  be  perceived  through  the  Ikin. 

I moiftened  the  inner  part  of  the  Ikin  of  a guinea- 
pig,  which  I had  previoufiy  pierced  with  the  dried 
teeth  of  a viper,  as  before,  with  a little  diluted 
nitrous  acid.  Whatever  quantity  of  the  volatile 
alkali  I threw  upon  the  outer  part  of  the  Ikin,  the 
nitrous  acid  never  appeared  to  be  faturated,  or  in 
’the  fmalleft  degree  weakened.  At  another  time  I 
moiftened  the  Ikin  of  another  guineapig,  prepared 
as  above,  with  a dififolution  of  copper  in  well  di- 
luted nitrous  acid,  and  kept  the  outer  part  of  the 
Ikin  wet  with  the  fluid  volatile  alkali  : the  diflh- 
lution  of  copper  did’  not  change  its  colour  ta 
blue. 

It  is  then  certain,  that  in  general  the  volatile 
alkali  does  not  penetrate  through  the  compad:  Ikin 
of  a quadruped ; the  reafon  of  which  is,  that  the 
tooth  of  a viper  being  very'  fmall,  does  no  more 

than 
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rlian  difplace  the  parts  a little,  and  in  proportion 
as  it  is  withdrawn,  the  ikin,  by  its  elafticity,  reco- 
vers its  former  fitnation,  and  doles  the  hole.  It  on 
this  account  frequently  happens,  that  the  bite  of  a 
viper  does  not  caufe  the  animal  to  bleed.  If  a 
confiderable  veffel  has  been  pundured  by  tlfe  tOoth, 
the  blood  iffues  out,  coagulates,  and  prevents  the 
entry  of  other  fubftances.  . ' 

Th-e  human  Ikin  is  thicker  than  that  of  rabbits 

• > . i 

and  guineapigs ; it  is  of  a very  clofe  contexture, 
and  very  elaliick.  If  the  fluid  volatile-alkali  were  a 
true  fpecifick,  whenever  it  could  unite  itfelf  with 
the  viper’s  venom,  it  would  be  inefficacious  againfl: 
the  bite  of  a viper  in  man,  or  could  at  befl; ' ferve 
only  for  bites  in  the  Ikin  altogether  fuperficial, 
which  are  never  to  be  dreaded  in  any  quadruped, 
however  fmall,  and  much  lefs  in  man. 

But  if  the  volatile  alkali  is  ufelefs  when  applied 
externally  to  the  part,  from  the  difficulty  it'finds  to 
mix  with  the  poifon ; why  may  it  "not  be  ufe- 
ful,  if  we  contrive  tO' Introduce  it  into  the  parts 
bitten  ? greater  or  fmaller  incifions  riiay  be  made 
in  animals,  and  the  volatile  alkali  conveyed  by^this 
means  to  the  wounded  mufcles.  Will  it  in  this 
cafe  be  a fpecifick  ? Will  it  at  leafl;  be  ufeful  ? 

To  fully  elucidate  this  I made  the  following  ex-- 
periments. 

I had  feveral  animals,  fuch  as  hen5,  rabbits, 
guineapigs,  &c.  bit  in  the  leg,  and  fome‘  minutes 
after  made  deep  and  extenfive  incifions  into  the 
wounded  parts.  I walked  thefe  incifions  with  pure 
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volatile  alkali,  and  covered  the  legs  with  linen 
bandages.  I got  ready  an  equal  number  of  ani- 
mals of  the  fame  fize,  and  of  the  fame  kinds,  to 
ferve  as  a comparifon.  Thefe  were  likewife  bit  in 
the  leg,  but  I neither  made  incifions,  nor  applied 
to  them  the  volatile  alkali.  The  refult  of  twenty- 
four  experiments  was  not  favourable  to  this  me- 
dicine applied  to  the  incifions,  and  the  violence  of 
the  difeafe  was  even  more  conliderable  in  the  for- 
mer than  in  the  latter. 

I cannot  here  pafs  over  an  experiment  which 
was  fuggefted  to  me  by  the  Due  de  Cbaulnes,  and 
which  I made  a little  time  after,  with  his  affiftance, 
on  a pigeon,  in  the  prefence  of  a celebrated  phyli- 
cian  and  chymift,  Monlieur  Darcet.  I mixed  to- 
gether equal  proportions  of  venom  and  volatile 
alkali,  and  introduced  a part  of  this  mixture  into 
the  pedtoral  mufcles.  The  pigeon  died  at  the  end 
of  eleven  minutes.  As  I had  fome  fufpicion  that 
in  the  operation,  I had  penetrated  into  the  cavity 
of  the  thorax,  I thought  proper  to  repeat  the  ex- 
periment on  other  animals.  Befides  this,  I varied 
the  quantities  of  the  venom,  and  of  the  volatile  al- 
kali, and  likewife  made  ufe  of  fluid  volatile  alka^- 
lies,  prepared  wdthout  lime.  Of  fix  pigeons  who 
were  poifoned  in  the  bread,  and  fix  others  in 
the  leg,  not  one  recovered,  and  all  died  in  a very 
fliort  fpace. 

I put  into  a fmall  glafs,  three  drops  of  viper’s 
venom,  and  twelve  drops  of  fluid  volatile  alkali. 
After  having  mixed  thefe  two  fluids  together,  I 
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put  half  a drop  of  them  on  the  divided  fibres  of 
one  of  the  mufcles  of  a pigeon.  It  died  at  the  end 
■of  thirty  hours,  with  the  fymptoms  of  poifon,  but 
in  a moderate  degree. 

I repeated  this  experiment  on  another  pigeon, 
the  mufeles  of  which  h had  laid  bare,  and  wounded 
in  feveral  places.  Into  thefe  mufcles  I introduced 
a fmall  piece  of  wood  well  covered  with  the  venom 
taken  from  the  glafs.  The  pigeon  furvived,  al- 
though the  fymptoms  of  poifon  difcovered  them- 
felves. 

I repeated  this  fecond  experiment  on  another 
pigeon,  and  introduced  as  above,  the  piece  of  wood 
covered  with  the  venom.  The  animal  lived,  and 
bad  fcarce  any  aliment. 

I made  a frefh  experiment  with  the  piece  of 
wood  dipped  in  the  venom,  and  in  lefs  than  an  hour 
the  pigeon  died. 

The  little  uniformity  in  the  refult  of  thefe  ex- 
periments made  me  fufpedt,  that  the  poifon  had 
not  well  communicated,  itfelf  to  the  mufcles,  and 
that  the  ufe  of  the  piece  of  wood  was  not  the  beft 
way  to  communicate  the  difeafe.  Some  fucceed- 
ing  experiments  confirmed  me  in  this  fufpicion. 

I formed  then  the  idea  of  introducing  into  the 
■mufcles  of  pigeons,  the  venom  from  the  fmall 
glafs,  by  means  of  a thread  repeatedly  dotibled. 
I paflfed  the  threads  well  rubbed  over  with  this 
poifonous  mixture,  through  the  mufcles,  and  left 
them  there.  Six  pigeons  who  underwent  this  ex- 
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perlment,  all  died  in  the  fpace  of  thirty-feven  mi- 
nutes. 

. It  is,  however,  poffible,  that  the  fluid  volatile 
alkali  contradts  the  veflTels'in  fuch  a way,  that  the 
venom  cannot  be  eafily  abforbed ; but  be  that  as 
it  will,  we  fee  clearly  that  when  it  is  well  applied, 
it  is  mortal  as  before,  and  that  the  volatile  alkali 
does  not  diminilh  its  adtivity. 

Thefe  experiments  not  only  demonftrate  the  ab- 
folute  inutility  of  the  volatile  alkali  againfl;  the  bite 
of  the  viper,  when  applied  externally  ; but  they 
at  the  fame  time  prove  ftill  further,  that  it  cannot 
have  a diredl  and  fpecifick  operation,  when  it  is  even 
taken  internally.  If  the  venom  of  the  viper  pre- 
ferves  all  its  malignant  qualities  when  in  immediate 
union  with  the  volatile  alkali,  how  can'  it  ever  be 
deprived  of  them,  by  meeting  with  it,  when  it  is 
itfe-lf  united  in  the  animal,  with  an  immenfe 
quantity  of  fluids,  and  difperfed  in  fo  many  parts  ? 


Experiments  on  the  inefficacy  of  different  Snhjlances 
againji  the  bite  of  the  Viper. 

The  fame  experiments  may  ferve  equally  to  ex? 
elude  from  the  number  of  fpecificks,  the  many 
boafted  remedies  againfl  the  venom  of  the  viper. 
I united  a great  number  of  fubflances  with  this 
poifon,  but  did  not  obferve  after  all,  that  it  lofl  its 
hurtful  qualities.  I mixed  it  with  acids,  with  al- 
kalies, 
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kalies,  with  neutral  falts,  with  oils;  but  it  con- 
tinued to  deflroy  the  animals,  whenever  it  had 
found  its  way  into  their  wounds. 

I likewife  made  diredf  experiments  on  thefe  fub- 
ittances,  to  be  more  certain  of  their  inutility.  I 
lhall  not  here  enter  into  a detail  of  theie  experi- 
ments, becaufe  it  would  be  too  long,  and  becaufe 
I think  it  of  little  confequencc ; it  will  be  fuffi- 
cient  for  me  to  fay  in  a general  way,  that  I ap- 
plied them  to  the  parts  bitten  by  the  viper  ; even 
making  incifions,  to  give  the  venom  a freer  com- 
munication. In  thefe  experiments  I tried  oil 
of  vitriol,  the  nitrous  acid,  the  phofphorick  acid, 
and  the  mineral  acid,  {Vac'vde  Jpathique,')  and  I 
found  them  all  to  be  at  lead  ufelefs.  Alkaline 
falts,  cauftick  and  not  cauilick,  whether  mineral, 
vegeC^le,  or  animal,  had  the  fame  effedt.  1 was  flill 
more  attentive  to  the  neutral  falts,  and  above  all 
to  fea  fatt,  which  feveral  efteem  a good'  remedy, 
but  which  I alfo  found  ufelefs.  As  to  oils  in 
general,  and  efpecially  that  of  turpentine,  they  ap- 
peared to  me  to  be  of  fome  real  ufe.  The  bell 
mode  of  applic^lon  is,  to  foment  for  a long  time 
the  part  of  the -animal  that  has  been  bitten,  in  the 
oil  made  extremely  warm.  Some  guineapigs  that 
according  to  the  probabilities  that  refulted  from 
my  experiments  on  thefe  animals,  would  have 
died,  were  perfectly  cured  by  it.  It  is  very  true 
that  they  had  been  bit  by  a fingle  Viper,  and  only 
once,  and  that  two  of  the  feet  bitten,  had  loft  the 
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Ikin,  and  were  in  part  crippled,  which  was  pro- 
bably occafioned  by  the  too  great  heat  of  the  oil. 

I made  repeated  experiments  by  dipping  the  part 
that  had  been  bit  in  various  fluids.  The  plung- 
ing it  into  very  warm  water,  and  keeping  it  there, 
appeared  to  me  to  be  truly  advantageous.  The 
pain  was  evidently  leflened,  the  inflammation 
abated,  and  the  colour  lefs  livid  and  changed.  I 
found  the  fame  effedfs  from  lime  water,  and  from 
water  mixed  with  common  fait,  and  other  faline 
fubflances.  Although  the  immerfion  is  neither  a 
fpecifickjiior  a certain  remedy,  it  is  always  attended 
with  a greater  or  lefler  degree  of  advantage^  which  I 
think  is  in  thefe  cafes  due  to  the  mere  fomentation 
with  warm  water. 

I obferved  in  the  courfe  of  my  experiments,  that 
dogs  and  cats  recovered  with  a facility  propor- 
tioned to  the  violence  of  their  vomitings  ; and' 
wifhing  to  follow  this  indication  of  nature,  I 
made  a great  number  of  experiments  on  dogs- 
Here  I was  very  often  led  to  believe  the  emetick  a 
good  remedy,  as  I fometimes  met  with  feven  or 
eight  cafes  which  terminated  in  the  fame  way,  and 
were  altogether  favourable.  The  emetick  I made 
ofe  of  was  the  ftibiated  tartar,  which  I gave  in 
water,  in  different  dofes,  and  at  different  periods. 
The  refult  of  feme  of  thefe  experiments  contra- 
dicted that  of  others,  but  feveral  of  them  were 
very  favourable  and  uniform.  Amongfl:  a great 
number,  of  other  trials,  I had  a dozen  dogs  bit  in 
the  leg,  each  by  three  vipers,  and  by  each  repeat- 
edly. 
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cdly.  To  fix  of  them  I gave  emetick  tartar,  to  the 
others  nothing.  All  of  the  firft  recovered ; four 
of  the  others  died  in  lefs  than  three  days.  I cannot 
therefore  take  upon  me  to  determine  the  tartar 
emetick  entirely  ufelefs,  but  it  is  certainly  no  fpe- 
cifick,  no  affured  remedy. 

I wifhed  to  try  cantharides,  . not  becaufe  I was 
ftrongly  induced  to  believe  them  good  againft  the 
bite  of  the  viper,  but  only  becaufe  I willied  to  fee 
how  an  adtive  fubftance,  and  that  too  in  fome  de- 
gree poifonous,  would  adt  on  an  animal  attacked 
with  the  fymptoms  of  poifon. 

I applied  the  cantharides  to  the  bitten  part,  and 
likewife  caufed  them  to  be  taken  internally.  I foon 
perceived  that,  applied  to  the  part,  they  were  evi- 
dently injurious,  and  that  there  was  a fpeedy  dif- 
pofition  to  gangrene  and  fphacelus.  To  introduce 
them  ftlll  better,  I made  incifions. 

Thofe  taken  internally  furnifhed  me,  like  the 
emetick,  with  equivocal  conclufions,  in  proportion 
to  the  uncertainty  of  which,  I multiplied  my  ex- 
periments, and  was  at  length  alfiired  that  the  can- 
tharides, are  neither  a fpecifick,  nor  an  efficacious 
remedy,  although,  I can  neither  declare  them  hurt- 
ful nor  ufelefs. 

I conceived  greater  hopes  from  the  bark,  which 
is  avowedly  a pov/erful  antileptick,  and  very  ufe- 
ful  in  cafes  of  gangrene.  For  the  ffiort  time  the 
complaint  lads,  the  viper’s  poifon  produces  a true 
local  gangrene,  and  the  bark  was  therefore  promif- 
ing.  I began  my  experiments  v/ith  the  fmple  pow- 
der. 
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der,  which  I threw  on  the  part  bitten,  into  which 
I had  made  feveral  incifions.  Not -perceiving  than 
it  had  a certain  good  effed:,  I had  recourfe  to  the 
bark  in  infufion.  I bathed  the  wounded  part  of  the 
animal  length  wa5''s,  fometlmes  keeping  it  for  a long 
fpace  entirely  plunged  in  the  warm  infufion.  At 
other  times,  I plunged  it  repeatedly  in,  but  it  was 
all  in  vain  : I could  never  affure  myfelf  that  it  had 
a real  and  conftant  advantage,  although  I cannot 
condemn  it  as  entirely  ufelefs. 

it  was  necefifary  to  make  an  incredible  number  of 
experiments,  before  I could  determine  the  little 
certainty  of  emeticks,  cantharides,  and  bark,  op- 
pofed  to, the  bite  of  the  viper  : thefe  experiments 
are  befides  extremely  inconvenient,  as  one  operates 
principally  upon  dogs,  and  they  arc  for  the_moft 
part  of  very  long  duration.  A dog  when  he  fur- 
vives,  frequently  remains  fick  ten,  fifteen,  or 
even  twenty  days. 

I wilhed  to  try  befides,  if  fcarifications  more  or 
lefs  deep,  and  the  adtual  cautery,  were  certain  re- 
m'edies.  The  conclufions  I obtained,  which  \vere 
very  numerous,  -were  not  favourable  to  thefe 
two  methods,  which  are  however  propofed  by 
authors  with  great  confidence.  It  appeared  to 
me  on  the  contrary  that  the  fcarifications,  very 
far  from  being  ufeful,  rather  did  harm  ; the  part 
bitten,  and  afterwards  fcarified,  being  the  more 
difpofed  to  gangrene.  In  a word,  neither  the  fca- 
rifichtions  nor  the  cautery  had  any  ufeful  effedt. 

It 
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It  remained  for  me  to  try  two  other  remedies 
which  many  celebrated  phylicians  prefer  to  many 
others.— The  theriaca  and  the  fat  of  the  viper  it- 
felf. 

I employed  the  theriaca  by  laying  it  on  the  partj, 
which  had.been  bit,  and  afterwards  fcarified.  I re- 
newed it  feveral  times,  and  kept-the  part  well  cover- 
ed with  pieces  <bf  linen  fpread  with  the  fame,  i 
likewife  gave  it  internally,  but  all  without  efFed:  r 
it  did  not  appear  to  me  to  be  of  any  ufe  in  dimin- 
iihing  the  animars  complaint. 

Mead  in  his  treatife  on  poifons,  fpeaks  of  a re'-' 
medy  which  was  reckoned  in  his  time,  a real  fpeci- 
fick  againfl  the  bite  of  the  viper.  He  fays  that  the 
viper  catchers  in  England  ufed  itXvith  fo  much  confi- 
dence, that  they  were  no  more  afraid  of  the  bite  of 
a viper  than  of  a common  prick. 

Mead  contrived  to  ferret  out  this  remedy,  which 
w^as  yet  a fecret.  He  difcovered  that  it  was  the  fat 
of  the  viper  itfelf,  which  they  rubbed  over  the  bit- 
ten part.  To  be  ftill  furer  of  the  efficacy  of  this  reme- 
dy, he  had  the  nofe  of  a dog  bit  by  a viper,  and  ap- 
plied the  fat  to  it.  The  animal  recovered,  and  on 
repeating  the  experiment,  the  refult  was  the  fame. 
Being  thus  alfured  of  the  efficacy  of  the  remedy,  he 
fat  about  explaining  philofophically  how  it  ought 
to  corred  the  adion  of  the  poifon.  He  found 
that  the  glutinous  corpufcles  of  the  viper’s  fat  were 
calculated  to  enclofe  the  volatile  fairs  of  the  poifon, 
and  fo  to  prevent  their  uniting  into  chryftalline  falts, 

to 
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to  which  the  poifon  owes  its  force  of  adtivity. 

Mead’s  principal  miflake  confifts  in  having  fuppo- 
fed  that  the  bite  of  a viper  on  a dog’s  nofe  was  abfo- 
lutely  mortal.  On  another  hand  what  dependance 
ought  we  to  place  on  two  experiments  only  ? It  has 
been  feen  above,  how  different  the  confequences 
are  when  the  circumftances  even  appear  the  fame, 
and  how  little  trufl  fhould  be  placed  even  in  uni- 
form confequences,  provided  the  number  of  experi- 
ments be  not  very  great. 

Bites  of  the  viper  on  the  nofe,  are  lefs  dangerous 
than  in  all  other  parts  of  the  body.  If  Mead  had 
multiplied  his  experiments  more,  if  he  had  varied 
them  as  he  fhould  have  done,  he  would  not  have 
been  deceived,  or  would  have  been  fooner  convinced 
of  his  errour.  From  hence  principally  arifes  the 
Ilownefsin  progrefs  of  the  fcience  of  natural  philofo- 
phy,  and  this  is  the  fource  of  an  infinite  number  of 
miftakes  which  continue  to  disfigure  medicine,  and 
to  prevent  its  advancement. 

I have  likewife  tried  eledlricity  againft  the  bite  of 
the  viper,  and  have  not  only  found  it  ufelefs,  but 
it  has  even  appeared  to  be  hurtful.  It  is  at  leaft 
certain  that  in  the  animals  to  which  I applied  it,  the 
complaint  became  more  violent,  and  that  they  died 
fooner.  In  many,  I threw  fparks  from  the  con- 
duftor,  on  the  part  bitten ; and  in  others  drew 
fparks  from  the  part,  keeping  the  animal  fattened 
to  the  conductor  : in  both  ways  I found  eledlricity 
more  hurtful  than  beneficial. 
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Application  of  Leeches  to  the  Bite  of  the  Viper, 

I had  a pigeon  bit  in  the  leg  by  a viper,  and  in- 
Handy  applied  to  the  part  three  leeches  which  faf- 
tened  very  well.  In  twenty  minutes  it  died,  the 
leeches  being  fwoin  with  the  blood  they  had  fucked 
from  it. 

I repeated  the  fame  experiment  on  two  other  pi- 
geons, which  were  but  juH  bit  when  the  leeches 
were  applied.  T^hey  both  died  in  eighteen  min- 
utes. 

^he  fucking  the  parts  bit  by  the  Viper.  / 

I was  defirous  to  fee  if  by  fucking  the  part  im- 
mediately after  its  being  bit,  the  poifon  could  be 
prevented  from  diffufing  itfelf.  I met  with  a per- 
fon  who  made  no  difficulty  of  fucking  it. 

I had  the  bites  of  two  pigeons  fucked,  without 
dilating  them,  and  thofe  of  two  others,  after  having 
dilated  the  holes  made  by  the  teeth,  and  begun  to 
fcarify.  All  four  died  in  lefs  than  twenty-feven  mi- 
nutes. 

The  fame  experiments  terminated  the  fame  way 
with  quadrupeds  ; after  which  I am  not  afraid  to 
pronounce  that  neither  fudlion  by  the  mouth,  nor 
the  application  of  leeches,  is  a certain  remedy 
againft  the  bite  of  the  viper. 

I lhall  not  dwell  on  fcveral  other  methods  I have 
tried  againft  the  venom  of  this  animal,  and  which 
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I have  found  more  or  Icfs  ufelefs,  and  fometimefl 
hurtful.  I have  applied  feveral  earths,  chymical 
preparations,  and  vegetable  fubftances,  to  the 
bitten  part,  and  have  fometimes  even  given  them 
inwardly  to  the  animals.  I think  it  ufelefs  to  infert 
a catalogue  of  fuperfluous  remedies. 

I 

-On  the  utility  of  amputating  the  Limbs  bit  by  the 

Viper. 


We  have  already  feen  that  the  acftion  of  the 
viper’s  venom  is  not  inftantaneous  ; that  it  requires  , 
a certain  time  fof  its  effects  to  be  perceived  in  the 
bitten  parts ; and  that  the  external  malady  does 
not  communicate  itfelf  fuddenly  to  the  animal. 
We  have  alfo  feen,  that  if  the  part  bit  by  the 
viper  be  fuddenly  amputated,  the  animal  furvives. 
All  thefe  experiments  together  fupply  a certain 
1-emedy  againft  the  bite  of  the  viper,  when  one 
' can  practice  it  with  facility.  It  is  natural  to  fup- 
pofe,  that  by  lopping  off  the  difeafed  parts,  the 
life  of  the  animal  may  be  faved  ; but  the  amputa- 
tion ought  not  to  be  much  retarded,  becaufe  it  is  at 
leaft  certain,  that  the  fooner  it  is  performed  the 
furer  its  effects.  In  pigeons  it  begins  to  be  even 
fatal  at  the  end  of  fifteen  feconds,  at  which  time 
the  internal  malady  is  communicated,  which  the 
amputation  encreafes,  and  haftens  death,  inftead  of 
diminifhing  one  and  retarding  the  other,  as  I have 
been  fatisfied  by  feveral  experiments. 
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Before  I examined  into  the  advantages  of  am- 
putations on  animals  bit  by  the  viper,  I wiflied  to 
fee  whether  the  internal  malady  would  be  com- 
municated  in  a fenfible  way,  and  fo  as  even  to  oc- 
cafion  death  in  other  animals,  in  the  fame  fpace 
of  time  as  in  pigeons.  It  was  necelTary  to  try 
it  on  animals  that  die  with  much  greater  diffi- 
culty than  thefe  lafl,  but  who  would  die  to  a cer- 
taiftty^  and  in  a fpace  not  too  diftant  from  the  in^ 
trodudtion  of  the  polfon.  I made  choice  of  very 
fmall  guineapigs,  becaufe  I knew  by  experience, 
that  they  had  all  thefe  qualities i 

I had  a guineapig  bit  feveral  times  at  the  extre- 
mity of  the  foot,  w'hich  at  the  end  of  twenty  fe*- 
conds  I cut  off  betwixt  the  tarfus  and  the  tibia. 
The  animal  lived,  and  feemed  to  have  no  other 
complaint  than  that  caufed  by  the  operation. 

I had  another  guineapig  bit  repeatedly  at  the  ex- 
tremity of  the  foot,  by  a viper,  and  at  the  end  of 
forty  feconds  cut  off  the  leg  as  above.  He  reco- 
vered in  the  fame  way  with  the  former. 

A third  guineapig  received  feveral  bites  in  the 
foot,  from  a viper,  a minute  after  which  I cut 
off  its  leg.  It  recovered  as  well  as  the  others. 

I had  another  guineapig  bit  repeatedly  by  a vi* 
per,  in  the  foot,  w'hich  in  eighty  feconds  I cut 
off ; this  one  likewife  recovered.;.;. 

I had  another  guineapig  bit  repeatedly  in  the 
foot  by  a viper,  and  two  minutes  after  cut  off  its 
leg  ; it  recovered  likewife. 
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I had  another  guineapig  bit  feveral  times  by  * 
viper,  in  the  foot,  which  at  the  end  of  three  mi- 
nutes I cut  off : this  one  recovered  too. 

I had  another  guineapig  bit  feveral  times  by  a 
viper,  at  the  extremity  off  the  foot,  and  at  the 
end  of  four  minutes  cut  off  its  leg  : it  died  three 
hours  after,  having  a lividnefs  of  the  mufcles  of 
the  leg,  and  the  auricles  and  heart  filled  with 
clotted  blood, 

I had  another  guineapig  bit  repeatedly  in  the 
foot  by  a viper,  and  at  the  end  of  four  minutes 
cut  off  its  leg  : it  recovered. 

It  muff  be  obferved,  that  the  feet  amputated  at 
the  end  of  three  or  four  minutes,  have  unequivo- 
cal figns  of  local  malady  ; thefe  figns  are  even  ob- 
ferved before,  although  with  more  difficulty,  are 
not  fo  certain,  and  do  not  exift  always.  ' 

Neither  of  the  guineapigs  bitten  in  the  feet,  and 
mutilated  in  lefs  than  three  minutes,  died  ; but  of 
the  two  mutilated  at  the  end  of  four  minutes  one 
died,  and  the  other  furvived.  There  are  even  herC' 
then;,  as  well  as  in  many  other  cafes  we  have  feen 
above,  circumftances  in  which  the  bite  of  the  vi- 
per produces  greater  or  leffer  effedfs  ; but  what 
is  more  important,  and  deferves  all  our  attention,, 
is,  that  the  Internal  malady  is  not  communicated 
to  the  animal  till  very  late,  in  comparifon  to  that 
in  the  cafes  of  the  pigeons,  or  more  properly,  that  it 
docs  not  become  mortal  till  after  a long  time,  and 
that  the  cutting  off  the  part  bitten  may  be  made  ' 

4 with; 
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With  ail  poflible  advantage  and^  fafety,  withiii  the 
limits  of  a much  greater  time; 

But  let  us  continue  our  experiments,  the  num- 
ber of  which  has  been  too  fmall  to  fupply  us  with 
certain  conclufions; 

I had  a guineapig  bit  feveral  times  in  the  foot 

- A . ** 

by  a viper,  and  cut  off  its  leg  at  the  end  of  four 
minutes : it  recovered. 

I had  another  one  bit  repeatedly  ip  the  foot 
by  a viper,  and  cut  off  its  leg  at  the  end  of  five 
minutes : it  recovered. 

I had  another  guineapig  bit  in  this  way  in  the 
foot,  and  at  the  end  of  fix  minutes  cut  off  it:5  leg ; 
it  died  ten  minutes  after. 

I had  three  guineapigs  bit  in  the  foot  by  a vi- 
|)er,  each  One  feveral  times,  and  in  four  minutes 
cut  from  each  a leg  : they  all  recovered; 

I had  three  others  bit  in  the  foot  in  the  fame 
manner^  and  in  five  minutes  cut  off  a leg  from  each 
of  them  : they  all  three  recovered. 

I had  three  others  bit  in  the  fame  way^  and  in 
fix  minutes  performed  the  operation  ; one  only  re- 
covered. 

1 had  three  others  bit  as  above,  and  in  ten  mi- 
nutes cut  off  a leg  from  each  : they  all  died; 

From  all  thefe  experiments  it  appears  that  this 
dedudlion  may  be  made,  that  every  thing  is  to  be 
expefted  frorn  the  amputation  of  the  leg,  if  per- 
formed on  guineapigs  before  fix  minutes  are  clap- 
fed  after  their  being  bit  by  the  viper. 
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• It  is  natural  to  fuppofe,  that  in  larger  animaf* 
the  amputation  may  be  made  much  later  (till  than 
fix  minutes,  and  experience  has  demonftrated  it 
in  very  large  rabbits ; but  we  may  ftumble  on  ano- 
ther inconvenience  which  confines  thi$  method 
very  much  : pigeons  aire  not  endangered  by  the 
amputation  of  the  leg ; fmall  guineapigs  bear  thar 
of  the  extremity  of  the  foot,  but  not  always  that 
of  the  leg  ; larger  animals  are  more  apt  to  die 
when  a great  part  of  them,  fuch  as  the  leg,  is  lopped 
off ; fuch  an  operation  in  thefe  cafes  is  not  only 
ufelefs  but  dangerous. 

It  does  not,  however,  follow  that  amputation, 
even  in  large  animals,  may  not  be  ufeful  againft 
the  bite  of  the  viper ; in  general  it  is  fo  when  the 
animal  bears  it  eafily,  provided  it  be  done  at  a con- 
venient time.  As  amputation  may  be  very  ufefu.1- 
in  a great  number  of  cafes,  I thought  it  incum- 
bent on  me  to  make  experiments,  and  to  vary  them 
feveral  ways,  on  dilfcrcnt  animals. 


Rabbits  and  Dogs  that  had  their  ears  bit  and  cut  off.- 


I had  a rabbit’s  ear  bit  a fingle  time  by  a viper, 
and  in  thirty  feconds  cut  it  oft'  fix  lines  below  the- 
part  bitten.  The  animal  bled  a great  deal,  but  did 
not  die,  nor  even  appear  more  difordered  than 
another  rabbit,  the  ear  of  which  I cut  off,  with- 
out having  it  bit. 
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I had  a fecond  rabbit  bit  fevcral  times  by  a 
•viper,  and  a minute  after  cut  off  the  two  ears,  fix 
lines  below  the  bite.  It  recovered  without  any 
fymptom  of  poifon. 

I had  a third  rabbit  bit  in  both  ears,  by  two  vi- 
pers., each  of  them  repeating  its  bites,  and  in  two 
minutes  cut  off  each  ear,  eight  lines  below  the 
parts  bitten ; it  recovered  as  well  as  the  other  two. 

I had  two  other  rabbits  bit  feveral  times  in  both 
ears,  each  by  twvo  vipers.  At  the  end  of  fix  mi- 
nutes I cut  off  the  ears,  eight  lines  below  the  bites. 
Both  recovered,  without  any  intermediate  fymptom 
of  poifon, 

I had  a fmall  dog  bit  in  the  ear,  which  in  a mi- 
nute I cut  off  fix  lines  below  the  part  bitten.  The 
dog  recovered  without  any  other  fymptoms  than 
thofe  common  to  fuch  an  operation. 

In  the  fame  way  I had  another  fmall  dog  bit  re- 
peatedly in  the  ear  by  two  vipers,  and  in  fix  mi- 
nutes cut  off  the  part.  It  recovered  without  ha- 
ving had  any  other  fymptoms  than  thofe  refultmg 
•from  the  operation. 

Again,  I caufed  a young  and  fmall  dog  to  be 
bit  in  both  ears  by  two  vipers,  and  by  each  re- 
peatedly. In  twenty  minutes  I cut  oft’ the  parts. 
It  recovered  without  having  any  fymptoms  of 

I repeated  this  laft  experiment  on  two  other  dogs, 
and  it  fucceeded  equally,  fince  both  of  them  lived. 
*Tis  very  true  they  were  much  difordered,  but  not 
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more  fo  than  dogs  are  ufed  to  be  when  their  cars; 
are  cut  oft',  without  having  been  bit. 

As  it  is -not  common  for  either  rabbits  or  dogs 
to  die  when  bit  in  the  ears,  above  all,  if  they  are 
fomewhat  large,  the  experiments  on  thefe  animals 
only  ferve  to  prove  that  the  effe<5ts,  at  leaft;  local^ 
do  not  fubfifl  after  the  bitten  parts  are  cut  off. 


Animals  that  have  received  bites  on  the  Skin,  into 
which  incifion's  have  been  afterwards  made. 

I had  a very  fmall  guineapig  bit  repeatedly  by 
a vip^r  on  the  Ikin  of  the  back,  and  to  prevent  the 
viper’s  wounding  the  mufcles,  I kept  the  Ikin 
raifed  with  pincers,  the  teeth  piercing  it  through 
and  through.  I held  it  thus  for  four  minutes,  and 
then  dilTedted  it  avyay  in  fuch  a manner  that  none 
pf  it  remained  for  feveral  lines  round  the  part 
bitten.  The  animal  recovered  in  twenty-four 
hours,  the  incifion  in  its  Ikin  being  covered  with 
an  efehar.  It  eat  as  ufual,  and  appeared  to  fuffer 
nothing  except  what  was  (imply  caufed  by  the  in- 
cilion,  as  I alTured  myfelf  by  preparing  another 
guineapig,  to  ferve  as  a comparifon,  and  which  re- 
covered in  the  fame  time,  but  had  not  been  bit  by 
a viper. 

I had  another  guineapig  bit  feveral  times  on, the 
' (kin  by  a viper ; I kept  the  (kin  raifed  for  four 
minutes  after  its  being  bit,  and  at  length  cut  it. 
It  had  alreadv  the  marks  of  poifon  upon  it,  that  is 

to 
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to  fay,  livid  and  black  fpots,  and  thefe  fpots  ex- 
tended for  fome  fpace  round  the  part  bitten. 

I had  another  guineapig  bit  repeatedly  by  a vi-- 
per  on  the  Ikin,  which  in  four  minutes  I dif- 
fedtcd  away.  The  creature  recovered  without  any 
Symptoms  of  poifon. 

I had  three  rabbits  bit  as  above,  but  made  no 
incifions;  they  all  died,  one  in  fixteen  hours, 
another  in  twenty-fix,  and  the  third  in  thirty-two. 
In  this  lafi;  the  flefli  bitten  was  gangrened  inter- 
nally, and  the  cellular  membrane,  the  pedtoral 
mufcles,  and  thofe  of  the  abdomen,  were  filled  with 
black  and  extravafated  blood.  The  two  other  rab- 
bits had  likewife  evident  marks  of  difeafe  and  gan- 
grene, but  in  a leflTer  degree. 

I had  two  fmall  guineapigs  bit  as  ufual  on  the 
fkin,  and  . in  twenty  minutes  made  the  incifion. 
Boch  recovered  very  well. 

As  the  bite  of  the  viper  is  ufually  mortal  in  thefe 
animals,  even  when  it  does  not  penetrate  beneath 
the  Ikinj  the  incifion  into  the  part  bitten  becomes 
a fure  remedy  for  them  againfi:  its  venom.  I re- 
peated the  fame  experiments  on  dogs  and  rabbits, 
and  the  refult  was  the  fame.  The  cure  is  certain, 
and  the  local  complaint  avoided,  as  likewife  the 
internal  one,  in  a great  meafure  at  leafi;,  although 
the  arnputation  of  the  parts  bitten  be  made  much  la- 
ter. 
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Combs  and  Gills  of  Fowls  bit,  and  afterwards  cut  off. 

It  has  been  feen  above  that  the  bite  of  a viper  in 
a fowl’s  comb'  does  no  injury  to  the  comb,  but  a 
great  deal  to  the  gills.  This  fadt  is  not  the  lefs  true 
for  being  Angular,  and  is  the  refult  of  many  uni- 
form and  conilant  experiments. 

As  the  venemous  elfedts  donotdifcoverthemfelves 
in  the  comb,  but  in  the  gills,  which  are  attacked 
with  a complaint  generally  fatal  to  the  hen,  it  w'as 
natural  to  fufpeft  that  the  gills  being  cut  off,  the, 
animal  would  recover  perfectly. 

I had  a fowl  bit,  then,  and  that  repeatedly,  in  the 
comb,  by  a viper,  and  in  twenty  fcconds  cut  olf 
the  gills.  ^ 

It  recovered  without  any  fymptom  ofillnefs,  con- 
tinuing to  eat  and  drink  as  ufual. 

I had  the  comb  of  another  fowl  bit  repeatedly  by 
a frelh  viper,  and  in  forty  feconds,  cut  off  the 
gills.  It  did  not  appear  to  have  any  complaint. 

I had  a fowl’s  comb  bit  fevcral  times  as  above, 
by  two  vipers,  and  in  fixty  feconds  cut  off  the 
gills.  It  recovered  without  any  ailment. 

I had  the  combs  of  three  fowl’s  bit  repeatedly  by 
two  viper§,  and  cut  them  off,  one  in  four  minutes, 
a lother  in  eight,  and  the  third  in  ten.  They  all  re- 
covered, the  gills  of  the  third  were  difeafed  at  the 
end  of  the  ninth  minute. 

It  has  been  feen  that  when  the  gills,  and  not  the 
combs,  are  bit  by  the  viper,  the  complaint  does 
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not  find  its  wav  to  the  combs,  but  remains  in  the 
gills,  is  more  dangerous  than  if  the  viper  had 
bit  the  comb  ; and  is  ufually  fatal. 

I had  a fowl’s  gills  bit  feveral  times  by  a viper, 
and  cut  them  olf  in  twentv  feconds.  It  recovered 

j 

without  any  apparent  illnefs. 

I had  the  gills  of  another  fowl  bit  repeatedly  by  a 
viper,  and  cut  them  olf  in  fixty  feconds.  It  reco- 
vered, without  any  external  fymptoms  of  com- 
plaint. 

I had  three  other  fowls  bit  repeatedly  in  the  gills 
by  a viper,  and  in  three  minutes  cut  off  the  parts. 
The  fowls  did  well,  without  betraying  any  ail- 
ment. 

I had  the  gills  of  three  other  fowls  bit  in  the  fame 
way,  each  by  two  vipers,  and  that  repeatedly,  and 
cut  them  off  in  four,  fix,  and  eight  minutes.  The 
fowls  all  recovered,  without  any  fymptom  of  poi- 
fon,  as  if  the  gills  had  not  been  bit  by  the  viper, 
but  only  cU't  off. 

All  the  experiments  hitherto  made,  tend  in  them- 
felves  to  give  themofi;  flattering  hopes  that  a reme- 
dy more  eafy,  more  univerfal,  and  lefs  painful  than 
amputation,  may  be  found  againft  the  bite  of  the 
viper. 

It  has  been  feen  that  the  nerve  does  not  ferve  to 
communicate  the  difeafe  of  the  venom  to  the  ani- 
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mal ; that  this  difeafe  communicates  itfelf  by  the 
blood ; and  that  wounds  of  the  flein,  venomous, 
but  fuperficial,  are  attended  with  no  dangerous  con- 
fcc^uences.  The  two  firft  truths  point  out  with  cer- 
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tamty  that  to  prevent  the  complaint  from  communi.* 
eating  itfelf  to  the  animal,  it  is  fufficient  to  flop  the 
circulation  of  the  blood  ; the  third  demonftrates 
that  it  is  not  neceflary  to  flop  it  totally,  and  in  the 
very  fmall  veflels.  Nothing,  as  I fee,  can  be  more 
comformable  to  the  theory  of  the  poifon,  and  its 
niodes  of  adting  on  the  human  body. 

This  great  and  ufeful  truth  ought  to  be  founded 
on  ^ number  of  incontrovertible  experiments.  I 
thought  that  the  pigeon,  of  all  animals,  would 
furnifli  me  with  the  leaft  equivocal  proofs,  and 
therefore  preferred  it  to  all  others.  I knew  that  the 
bite  of  the  viper  is  certainly  mortal  to  it;  that  it 
(dies  in  a few  minutes ; and  that  an  imperceptible 
quantity  of  poifon  is  capable  of  killing  it  in  a fhort 
time.  A lingle  bite  of  the  viper  is  capable  of  intro- 
ducing as  much  poifon  into  a pigeon,  as  would  kill 
200  of  them, 

I had  a pigeon  bit  once  in  the  leg  by  a viper,  thp 
part  having  been  previoufly  tied  with  a lilk  ribbon, 
jufi  above  the  joint.  Thefymptoms  of  local  mala- 
dy appeared  very  foon  in  the  leg:  in  four  hours  it 
was  quite  livid  and  fwelled  beneath  the  lieature: 
but  ail  above  remained  in  its  natural  ftate.  I took 
off  the  ligature,  and  a fhort  time  after  obferved  that 
the  leg  was  lefs  fwelled  and  livid.  In  ten  hours  its 
colour  was  almoft  natural,  and  it  was  but  little  fwel- 
led. In  twenty-two  hours  nothing  remained  but  a 
few  difcoloured  fpots  at  the  place  where  the  teeth 
had  entered.  In  ‘fixty  hours  there  was  a bluifh  caft 
•over  it.  In  three  days  it  was  perfectly  found. 

I tied 
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I tied  a ribbon  about  a pigeon’s  leg,  and  had  it 
bit  feveral  times  by  a viper.  In  ten  hours  the  leg 
was  fwelled  and  quite  lived,  dilcharging  in  feveral 
places  a blackifh  humour.  1 removed  the  ligature. 
In  twenty-two  hours  the  leg  was  fwelled  as  before, 
and  black  as  a coal.  In  forty  hours,  all  the  mufcles 
Teemed  to  border  upon  fphacelus.  In  three  days 
the  leg  was  lefs  fwelled,  and  difcharged  lefs  matter. 
In  five  it  feemed  in  a healing  date.  In  feven  it  had 
in  a great  meafure  regained  its  natural  colour.  The 
animal  recovered  in  ten  days. 

I repeated  this  experiment  on  four  other  pigeons, 
but  fearing  that  the  ligature  in  the  former  one  had 
been  too  tight,  and  had  in  a degree  increafed  the 
local  malady,  I made  the  ligature  much  loofer. 
Neither  of  the  pigeons  died,  but  their  legs  were 
fomewhat  fwelled  and  livid.  In  ten  hours  I took  off 
the  ligatures.  Two  of  the  pigeons  recovered  the 
fifth  day,  the  other  two  on  the  fixth, 

It  is  an  experienced  truth,  then,  that  the  ligature 
made  in  the  part  bit  by  a viper,  prevents  the  com- 
plaint from  communicating  itfelf  to  the  animal,  no 
internal  difeafe  fupervening,  during  the  time  it  re- 
mains on.  It  is  likewife  an  experienced  truth,  and 
, equally  important,  that  at  the  end  of  a certain  time, 
the  venom  does  not  communicate  itfelf  to  the  fyf- 
tem. 

Although  it  be  true,  as  it  indeed  feems  very  pro- 
bable, that  on  taking  off  the  ligature,  the  venom  is 
partly  abforbed  by  the  veffels,  and  carried  with  the 
blood  into  the  circulation,  it  is  however  obferved 
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that  it  is  no  longer  in  a ftate  of  poifon,  and  capable 
of  killing  the  animal.  It  b kno  a n that  the  imalleft 
poffible  quantity  of  venom  kills  a pigeon  in  a few 
minutes,  and  experience  Ihows,  that  none  of  them 
die  when  th-e  ligature  is  made,  although  taken  off 
at  the  end  of  a certain  time. 

Befides,  k is  not  difficult  to  conceive  that  when 
once  the  venom  has  produced  its  ordinary  effedt 
on  the  blood,  and  on  the  parts  bit  by  the  viper,  it 
ceafes  to  be  hurtful.  Moft  bodies  operate  in  this 
way,  and  the  viper’s  venom  may  very  poffibly  de- 
compofe  itfelf  ip  producing  the  local  malady,  and 
unite  with  the  blood  ‘ but  it  requires  a certain 
time  to  be  brought  into  this  ftate,  and  to  be  ren- 
dered inactive  and  innocent.  In  the  cafes  cited 
above,  the  ligature  was  left  on  for  ten  hours.  ’Tis 
very  true,  that  all  this  feems  epntradifted  by  the 
e:^periment-5  I have  myfeff  made  on  the  venom, 
which,  when  mixed  with  the  blood,  does  not  on 
that  account  ceafe  to  be  a poilbm  We  have  feen 
befides,  that  the  venomous  fymptpms  excited  in 
the  mufcles  of  a pigeon’s  leg,  communicate  them- 
felves  very  readily  to  the  bared  mufcles  of  the  leg 
of  another  pigeon,  if  they  are  placed  for  fome  time 
in  contadl  with  each  other.  But  in  all  thefe  cafes, 
the  trial  has  been  made  a few  minutes  after  the 
pigeons  were  bit  by  the  vipers,  or  after  the  venom 
bad  united  itfelf  with  the  blood.  To  determine 
after  what  time  the  ligature  may  be  removed  witbr 
out  danger,  I made  the  following  .experiments. 

I had 
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I had  a pigeon  bit  in  the  leg  by  a viper,  and  in 
twenty  fcconds  applied  a ligature.  In  four  hours 
the  kg  was  fwelled  and  livid,  and  difcharged  on 
all  fides  a blackilh  humour.  I now  removed  the 
ligature,  the  parts  above  which  were  in  a natural 
ftate.  In  ten  hours  the  leg  was  lefs  fwelled  and 
almo^ft  of  its  ufual  colour ; there  was,  however,  a 
degree  of  fwelling  above  the  ligature.  In  twenty- 
two  hours  the  leg  was  fcarcely  fwelled,  although 
ftill  a little  livid  ; but  the  part  above  the  ligature 
was  both  livid  and  fwelled.  In  lixty  hours  there 
was  fcarce  any  mark  of  ailment,  and  on  the  fourth 
day  the  pigeon  feemed  perfectly  recovered.- 

I had  a pigeon  bit  in  the  leg  by  a viper,  and  in 
lixty  feeonds  made  a ligature.  It  died  in  three 
quarters  of  an  hour,  its  leg  having  had  a livid  ap- 
pearance before  it  was  bound, 

I bound  the  leg  of  a pigeon  at  lead  as  tight  as 
in  any  of  the  cafes  related  above;  in  a Ihort  time 
it  fwelled,  but  not  confderably  ; in  feven  hours  it 
was  more  fwelled,'  but  with  fcarces  £iny  difcolora- 
tion.  On  taking  off  the  ligature  at  the  end  of  ten 
hours,  the  tumour  in  the  kg  fpeedily  lubfided,  but 
in  return  it  fwelled  a little  above  the  ligature.  la 
twenty-two  hours  it  was  fcarcely  fwelled  or  dif- 
coloured.  In  thirty  hours  the  pigeon  was  perfed;ly 
recovered. 

1 had  a pigeon  bit  repeatedly  by  a viper  in  the 
leg,  it  being  previoufly  tied  ; in  thirty  minutes  I 
took  of  the  ligature  ; the  leg  was  fwelled  and  livid. 
Id  fix  heurs  its  livid  appearance  was  lefTened,  but 
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a fwelling  appeared  above  the  ligature.  In  twenty- 
four  hours  the  leg  was  dill  Iwelled,  and  had  a 
bluifh  call  : the  fwelling  above  the  ligature  had 
reached  the  abdomen  and  bread.  In  forty  hours 
the  pigeon  died,  the  parts  above  the  ligature  being 
much  difcoloured. 

I had  a pigeon’s  leg  bit  repeatedly  by  a viper,; 
and  tied  immediately  alter.  I then  had  it  bit  feve- 
ral  times  by  a fecond  viper,  and  in  an  hour  took  off 
the  ligature.  In  t'.yenty-four  hours  the  leg  was 
fwelled,  btit  inconfiderably  ; in  forty  the  pigeon 
was  perfectly  vyelL 

I had  a pigeon’s  leg  bit  twice  by  a viper,  and  in- 
llantly  tied  with  a ribbon  in  the  ufual  way.  In 
four  hours  I took  off  the  ligature,  and  found  the 
leg  exceedingly  fwelled  and  livid.  In  twenty-four 
hours  thefe  fymptoms  bordered  upon  fp;hacelus> 
and  in  thirty-fix  the  pigeon  died,  with  fymptoms  of 
difeafe  above  the  Ugaturei 

I had  a pigeon’s  leg  bit  repeatedly  by  a viper, 
and  immediately  tied  it.  In  twenty  minutes  I took 
off  the  ligature,  and  found  the  leg  in  a livid  ftate, 
but  fcarcely  fwelled.  In  eight  ’hours  it  was  vio- 
lently fwelled,  and  livid.  In  twenty-four  hours 
all  was  nearly  in  a gangrened  ftate,  and  in  thirty- 
nine  the  pigeon  died. 

I had  a pigeon’s  leg  bit  three  times  by  a viper,’ 
and  immediately  made  a ligature,  which  in  th;rty 
minutes  I took  off ; the  leg  was  fwelled  and  dif- 
coloured,  but  in  eight  hours  the  fwelling  was  dimi- 
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nilhcd.  In  twenty- four  it  had  almoft  regained  its 
natural  ftate,  and  in  fifty  was  perfedtiy  found. 

I had  a pigeon’s  leg  bit  repeatedly  by  a viper, 
and  immediately  paffed  a ligature  roupd  it,  which 
in  forty  two  minutes,  I removed,  and  found  the 
leg  livid  and  fwelled.  In  eight  hours  thefe  fyriap- 
toms  were  much  diminilhed,  but  a fwelling  and 
difcoloration  appeared  above  the  ligature.  Jijt 
twenty-four  hours  every  fymptom  of  c.omplainf 
was  leflened,  and  in  thirty-fix  fcaixely  perceptible. 
In  fixty  hours  the  pigeon  was  fully  recovered. 

I had  a pigeon  bit  once  in  the  leg  by  a viper, 
and  inftantly  made  a ligature,  which  in  two  hours 
I took  off.  The  leg  was  much  fwelied  and  dif- 
coloured,  but  in  twenty- four  hours  li;ad  almo-li- 
refumed  its  natural  colour,  except  at  the  places 
where  the  teeth  entered,  and  w'hich  were  covered 
w'ith  fmall  dark  black  fpots.  In  fixty  hours  all 
difappeared,  and  the  pigeon  recovered  in  th,r^ 
days. 

I had  a pigeon  bit  repeatedly  in  the  leg  by  a 
viper,  and  immediately  palfed  a ligature  round  k, 
W'hich  in  an  hour  and  an  half  I took  off.  The  leg 
was  at  firft  livid  and  fwelled,  but  in  eight  hours 
. rhefe  fymptoms  were  abated,  and  very  confiderably 
fo  in  twenty-four.  In  thirty-fix  hours  the  part  was 
fcarcely  difcolonred,  and  in  three  days  the  pigeon 
was  perfectly  well. 

I had  a pigeon’s  leg  bit  repeatedly  by  a viper, 
and  paffed  a loofe  ligature  round  it,  w'hich  when 
done,  I had  bit  feveral  times  by  a fecond  viper. 

In 
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■In  thirty  minutes  I took  off  the  bandage.  Th^ 
leg  was  fwelled,  and  difcoloured  in  the  parts 
pierced  by  the  teeth.  In  twenty-four  hours  thefe 
fymptoms  were  abated,  and  the  pigeon  recovered, 
on  the  third  dayi 

I had  another  pigeori^s  leg  bit  feveral  times  by  a 
-viperj  and  after  paffing  a weak  ligature  round  it, 
had  it  bit  by  a fecond.  In  an  hour  I removed  the 
digature ; the  leg  was  livid  and  fwelled  ; but  thefe 
•fymptoms  almolt  difappeared  in  the  fpace  of 
twenty-four  hours*  ' In  forty-two  the  natural  co- 
lour was  well  reftored ; the  pigeon  recovered  in 
three  days. 

- It  feems  that  from  all  thefe  cafes  this  dedudiion 
may  be  made,  that  the  ligature  applied  imme- 
diately, and  left  for  a determined  time  on  the  part 
bitten,  is  a certain  remedy  againft  the  venom  of  the 
viper.  It  entirely  prevents  the  internal  complaint^ 
and  we  obferve  the  animal  to  recover,  although  the 
external  and  local  one  continues  to  exift* 

I have  obferved  in  general,  that  the  local  ma- 
lady is  violent  in  proportion  to  the  tlghtnefs  of 
the  ligature,  and  the  time  it  remains  on  the  part. 
It  is  at  leaft  what  feveral  experiments^  which^ 
for  brevity’s  fake  I omit  here,  have  indicated  to 
me.  It  is  of  the  greateft  importance  to  know  with 
fome  precifion,  the  leaft  poffible  time  the  ligature 
Ihould  be  left  on,  and  the  leaft  poffible  degree  of 
force  required  to  prevent  the  venom’s  coitimunica- 
ting  itfelf  to  the  animal,  wkhotit  bringing  on  a 
gangrene  of  the  parts. 
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As  to  the  preffure  of  the  ligature,  it  was  fo  very' 
flight,  that  I could  not  have  thought  it  capable  of* 
preventing  the  progrefs  of  the  venom.  I generally 
made  ufe  of  a very  thin  foft  ribbon,  of  four  lines 
breadth  at  moft,  which  I paffed  feveral  times  round 
the  thigh,  above  the  articulation  of  the  tibia  with 
the  femur,  and  tied  it  with  a knot*  Sometimes  1 
forbore  the  knot,  tying  the  ribbon  with  a piece  of 
fine  thread.  In  this  way  I had  a great  number 
of  pigeons  bit  in  the  legj  and  removed  the  ligature 
an  hour  after ; they  all  recovered,  and  none  of  . 
them  have  fince  died. 

This  experiment’ conftantly  fucceeds,  when  well 
made,  and  when  the  ligature  is  paffed  round  the 
thigh  as  it  ought  to  be. 

Now,  if  we  confider  that  a very  fmall  quantity 
of  venom  kills  a pigeon,  and  that  in  a few  minutes, 
it  will  feem  clear,  that  the  ligature  ought  to  be 
a ftill  more  certain  remedy  in  animals  larger  than 
pigeons,  and  which  die  with  far  greater  difficulty. 

I was  fo  fully  perfuaded  of  the  efficacy  of  this 
method  againft  the  bite  of  the  viper,  that  I did 
not  hefitate  to  addrefs  a detail  of  it,  enclofed,  in  a 
letter,  to  the  Marquis  de  Condorcet,  fecretary  to 
the  Royal  Academy  of  fciences,  begging  that  he 
would  be  plealed  to  depofit  it  in  the  Academy.  I 
informed  him  in  this  letter  that  my  method  was 
fo  very  certain,  that  of  loo  pigeons  bit  in  the  leg 
by  vipers,  I fcarcely  rifked  the  lofing  one,  aN 
■though  it  is  fo  delicate  a creature  that  the 
yoL.  II*  D fraalleft 
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fmalleft  quantity  of  venorri  is  fufficient  to  kill  itr 
It  will  be  feen  by  and  by,  what  led  me  into  an  er- 
rour  as  to  the  generality  of  this  remedy,  and  how 
much  we  ought  to  be  guarded  againft  the  moft 
promifing  analogies,  as  I have  already  hinted  feve- 
ral  times  in  this  work. 


C H A P.  IL 

If  the  Bite  of  the  Viper  is  naturally  mortal  to  Man  ? 

T ILL  now  I have  treated  of  the  bite  of  the 
viper  in  animals ; it  is  my  prefent  bufinefs  to  fpeak 
of  it  as  it  relates  to  man  himfelf ; and  this  forms 
the  moft  ufeful  part  of  the  work.  And  here  I am 
not  afraid  to  advance  freely,  that  the  bite  of  the 
viper  is  not  abfolutely  mortal  to  man,  and  that 
thofe  have  been  miftaken  who  have  regarded  the 
difeafe  caufed  by  the  viper’s  venom  as  one  of  the 
moft  dangerous,  and  from  which  it  is  impoftible 
to  recover. 

We  have  feen  that  the  lelfer  animals,  fuch  as- 
fmall  birds,  die  in  a few  minutes,  from  the  venom 
of  the  viper,  if  they  have  but  ^been  bit  effedfu-- 
ally,  or  rather,  if  the  viper  has  penetrated  with  its 
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teeth  far  enough  into  the  body,  to  leave  there  the 
quantity  of  venom  it  ufually  forces  from  them 
when  it  bites  : this  circumftance  I have  verified  in 
more  than  200  fmall  birds.  The  fmaller  pigeons 
themfelves  are  in  the  fame  predicament ; not  one 
of  them  efcapes  death,  if  the  viper  is  in  good  or- 
der, and  they  have  been  efFed;ually  bit : we  muft 
except  here  the  fmall  number  of  cafes  in  which 
the  venom  introduced  into  the  animal,  is  thrown 
out  again  with  the  blood,  as  the  animal  in  thefe 
cafes  furvives  from  not  having  had  the  complaint. 
Pigeons  when  bit,  live  longer  than  fmall  birds,  and 
the  period  of  their  exiftence  after  being  bit,  has  an 
agreement  with  their  fize  and  weight,  compared 
with  thofe  of  the  fmall  birds  themfelves. 

If  from  pigeons  we  pafs  to  fowls  that  have  been 
bit,  we  already  find  a very  great  difference,  both  as 
to  the  intenfenefs  of  the  complaint,  and  the  time  . 
they  live.  We  have  feen  that  many  of  them  dor 
not  die,  although  feveral  times  bit,  and  that  others 
die  much  later  than  the  pigeons  and  fmall  birds. 

If  a great  number  of  experiments  made  on  fowls 
be  fufficient  to  eftablifh  an  indudlive  proof,  I do 
not  hefitate  to  afifert  that  the  time  of  their  death  has 
likewife  fome  relation  to  the  fize  of  their  bodies. 

What  I have  faid  of  fmall  birds  and  pigeons,  in 
their  relation  to  fowls,  may  be  equally  faid  of  fmall 
guineapigs  and  rabbits,  compared  with  the  greater 
animals  of  their  fpecies.  Thefe  fmall  animals  infal- 
libly died  when  bit  cffedlually,  but  a great  number 
of  the  larger  ones  recovered,  however  they  had  been 
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bit.  They  had  very  dangerous  illnefles  proportioned 
to  the  number  of  vipers  employed,  and  the  number 
of  bites  they  had  received  from  them,  but  ufually 
recovered. 

I have  obferved  that  very  fmall  dogs  die  eafily, 
even  though  bit  by  a fingle  viper,  and  but  once  ; 
but  amongft  the  middle  fized  dogs,  a vaft  many  not 
only  furvive,  but  refill  the  poifon  perfectly  well, 
without  any  remedy  being  adminiftered.  In  pro- 
portion as  the  dogs  become  larger,  they  the  better 
refill  this  poifon  ; five  bites  from  three  vipers  were 
not  fufficient  to  kill  a dog  that  weighed  nearly  fixty 
pounds. 

Now  let  it  be  noticed  than  a man  is  about  three 
times  as  big  as  the  dog  of  which  I fpeak,  and  let 
any  one  judge  if  a viper  can  kill  him  with  afingle 
bite ! 

It  has  perhaps  never  happened  that  a man  has 
been  bit  by  more  than  one  viper,  and  fhould  it  ever 
happen,  fuch  cafes  will  be  always  very  rare,  fince  it  fo 
fcldom  occurs  that  a viper  bites  a man  more  than 
once.  A very  few  contrary  cafes  do  not  create  an 
obllacle.  It  does  not  appear  then  that  the  ufual 
bite  of  a viper  can  be  mortal  to  man  ; but  there  is  an 
obfervation  which  I have  verified  in  almoll  all  the 
countries  through  which  I have  paffed,  and  from 
which  I could  draw  any  information,  that  feems 
clearly  to  demonllrate  that  the  venom  of  the 
viper  is  not  naturally  fo.  I obferved  that  it  is  very 
rare  to  find  two  perfons  bit  by  the  viper,  above 
all  in  the  country  or  on  the  mountains,  who  make 
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wfe  of  the  fame  remedy.  I have  known  fome  cured 
with  the  theriaca  alone,  taken  internally  or  applied 
to  the  part ; others  with  common  oil ; others  with 
Simulants,  fuch  as  the  llrongeft  Ipirituous  li- 
quors ; and  others  on  the  contrary  with  fedatives. 
In  fhort,  there  is  no  kind  of  fubftance  or  medicine, 
that  fome  one  has  not  tried  in  this  difeafe.  What  is 
very  ceitain  is,  that  with  all  this  none  have  died  ; at 
lead  I could  never  fubltantiate  any  cafe  in  which  a 
grown  perfon  died  with  the  fimple  bite  of  a viper. 
Now  if  we  confider  that  perfons  bit  by  the  viper  re- 
cover, however  they  are  treated,  and  even  with  re- 
medies altogether  contrary  to  each  other,  we  diall 
foon  fee  that  the  bite  of  the  viper  cannot  be  fo  dan- 
gerous as  has  hitherto  been  imagined.  A complaint 
yielding  to  all  thefe  remedies,  even  to  thofe  of  op- 
pohte  natures,  can  never  be  a dangerous  one. 

I have  informed  myfelf  very  carefully,  in  all  the 
countries  through  which  I have  occafionally  paffed, 
of  perfons  bit  by  the  viper ; I have  myfelf  examined 
.more  than  ten  or  a dozen,  and  have  heard  mention 
of  more  than  fifty,  either  from  phyficians,  furgeons, 
or  perfons  who  were  prefent  and  affifted  the  fick. 
Of  fo  many  bitten,  not  one  is  dead  •,  and  I have  never 
heard  but  of  twoperfons  whoarefaid  to  have  died  from 
having  negledted  to  take  remedies.’  It  was  not  pof- 
fible  for  me  to  gain  any  information  of  one  of  thefe 
people,  whatever  enquiries  I made  into  the  fubjedf, 
fo  that  I even  doubt  the  truth  of  the  fadf;  but  I 
know  that  the  other  died  at  the  end  of  twenty  days, 

with  a gangrened  arm.  He  was  fcarccly  bit,  vyher^ 
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very  deep  fcarifications  were  made,  and  in  three 
days  the  parts  had  already  gangrened.  The  Count 
de  Carburi,  confulting  phyfician  to  the  King,  at 
Paris,  faw  eight  perfons  in  the  hofpital  at  Turin,  * 
all  of  them  bit  by  the  viper,  and  faw  them  all  reco- 
ver, although  each  had  a particular  treatment.  Of 
thefe  eight,  he  treated  one  with  the  volatile,  alkali. 

It  remains  now  to  reply  to  a difficulty,  if  it  can 
however  be  called  fo. 

Some  one  may  perhaps  objedt  that  my  experi- 
ments were  made  on  animals,  and  that  the  argument 
does  not  hold  good,  betwixt  an  animal  and  a man, 
betwixt  a man  and  a dog.  Difficulties  of  this  kind 
have  been  made  at  all  times,  either  through  igno- 
rance or  envy,  by  thofe  who  are  galled  at  the  feeing 
others  add  to  the  number  of  new  truths,  or  by  thofe 
who  are  ignorant  of  the  laws  and  correfpondence 
which  nature  has  eftablifhed  betwixt  animals. 

I ffiould  be  affiamed  to  endeavour  to  prove  that 
there  is  a perfedt  analogy  in  the  cafes  I have  adduced, 
and  that  we  may  very  well  draw  conclufions  betwixt 
an  animal  and  a man  : it  is  fufficient  to  perufe  what 
Boerhaave,  Mead,  Albinus,  and  Morgagni,  have 
written  on  the  fubjedt,  and  the  ufe  thefe  great  men 
have  made  of  it. 

Common  oil  was  believed  m England  to  be  a cer- 
tain remedy  againft  the  bite  of  the  viper,  and  expe- 
riments were  made  with  it  on  a man,  in  the  prefence 
of  feveral  members  of  the  Ro)’’al  Society  of  Lon- 
don. 

The  Royal  Academy  of  Sciences  of  Paris  having 
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been  informed  that  an  Englifh  peafant  had  found'  a 
pecifick  in  olive  oil,  and  that  he  had  made  the  ex- 
periment with  iton  himfelf,  in  the  prefence  of  feve- 
ral  members  of  the  Royal  Society  of  London,  the 
Academy  deemed  the  dilcovery  of  fuch  importance, 
jhat  it  deputed  two  of  its  members,  Meffieurs  Gcoffroi 
and  Hunauld,  to  verify  the  experiment.  Thefe  two 
Academicians  hadfeveral  pigeons  bit,  and  likewifefe- 
veral  chickens,  two  cats,  a goofe,  a turkey  cock, 
and  eight  dogs.  The  refult  of  their  experiments 
was  that  olive  oil  could  not  be  regarded  as  a fpeci- 
fick.  No  experiment  was  made  upon  the  human  fpe- 
cies,  and  this  illuftrious  body  declared  however  that 
oil  is  in  no  way  a fpecifick  againft  the  bite  of  a vi- 
per, and  that  it  has  not  the  fmalleft  efficacy  in  cu- 
ring the  difeafe  caufed  by  it  {a). 

The  two  Academicians  made  a few  general  ob- 
fervations  on  the  animals  bit  by  the  viper,  which 
are  as  follow. 

I.  That  there  is  no  coagulation  in  the  blood,  but 
on  the  contrary,  every  fign  of  fluidity. 

II.  That  the  ferofity  is  extravafated  into  the  cel- 
lular membrane,  and  has  a bloody  appearance. 

III.  That  the  arteries  are  empty  and  the  veins 
filled. 

IV.  That  the  blood  is  coagulated  in  the  auricles 

o 

and  ventricles  of  the  heart,  but  without  any  confift- 
cnce. 

In  the  report  MefTrs.  Geoffroi  and  Hunauld  made 
on  the  fubjedl,  we  likewife  find  the  recital  of  two 

(aj  Mem.  de  I’Acad.  Roy.  des  Sc.  de  Paris.  Annee  1737. 

D 4 perfons 


40 


F O N TANA 


perfons  cured,  who  had  been  bit  by  the  viper  ; but 
they  were  treated  in  a way  more  likely,  in  my  opi- 
nion, to  occafion  their  deaths,  than  to  afford  them 
relief. 

To  one  was  given  a great  quantity  of  Burgundy, 
and  repeated  fcarifications  made.  This  patient 
was  adtually  ill  for  two  months,  whereas  he  would 
otherwife  have  probably  recovered  in  two  d.ays,  ha- 
ving only  been  bit  in  the  finger. 

The  other  was  likewife  bit  in  the  finger  : liga- 
tures and  fcarifications  were  tried,  and  after  all  he 
wa,s  very  ill.  Thefe  two  cafes  evidently  demonftrate 
to  me,  that  the  bite  of  the  viper  is  not  much  to  be 
dreaded,  fince  though  fo  improperly  treated,  it  did 
not  occafion  death. 

Mead,  a few  years  after,  having  read  the  experi- 
ments made  by  the  Acaderny  at  Paris,  on  the  in- 
efficacy of  oil  in  the  bite  of  the  viper,  adopted  them 
entirely  without  difficulty,  and  believed  with  this 
jlluftrious  body , that  oil  could  have  no  efficacy,  and  that 
they  had  decided  well  in  the  affair.  After  a judgment 
pronounced  by  fo  illuflrious  a body  ; after  Mead  has 
fubferibed  to  it ; I do  not  believe  that  any  one  will 
be  fufficiently  hardy  to  throw  doubts  on  the  applica- 
tion of  my  experiments,  - made  on  fo  many  different 
kinds  of  animals,  and  repeated  on  fo  great  a number 
of  each  fpecies. 

The  venom  of  the  viper  is  poifonous  to  all  animals 
with  warm  blood  ; at  leafi;  I have  not  as  yet  been 
able  to  find  any  exception.  Being  in  Italy,  I ex- 
pended my  experiments  to  all  the  animals  I was 
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able  to  procure,  and  the  complaint  difcovered  itfelf 

zn  each  of  them  when  the  viper  had  actually  de- 

pofited  its  venom  in  the  parts  bitten.  In  every 

fpecies  of  animal  the  complaint  is  violent  and  deadly 

in  proportion  to  the  fmallnefs  of  the  creature  bitten ; 

and  its  violence  alfo  depends  on  the  quantity  jaf  th« 

venom  introduced.  However,  to  fuppofe  that  what 

deranges  the  animal  economy  with  fo  much  activity 

and  ftreno-th,  in  different  animals,  and  encreafes 

its  effects  in  proportion  to  the  encreafe  of  its  bulk, 

can  at  the  fame  time  be  not  at  all  injurious  to  man, 

would  be  hazarding  a fuppoiition  at  once  abfurd, 

/ 

incredible,  and  unlikely.  Let  a lingle  example  be 
brought  of  a poifonous  fubftance,^  whether  animal, 
vegetable,  or  mineral,  which  kills,  or  is  productive 
of  violent  complaints  in  fo  fhort  a fpace,  in  animals 
with  warm  blood,  and  has  with  all  this  no  baneful 
effects  on  man,  and  it  may  then  be  faid  that  the  ana- 
logy betwixt  the  effeCtsof  a poifon  on  man,  and  of 
the  fame  poifon  on  animals,  is  not  admiffible ; or 
rather  it  may  be  faid  that  this  is  a lingular  cafe,  an 
exception  to  the  general  rule.  The  examples  of 
cats,  which  furvive  the  bites  offeveral  vipers,  inltead 
of  favouring,  deltroy  this  hypothelis.  It  is  true 
that  the  cat,  a fierce  animal,  makes  a ftrong  refin- 
ance to  this  poifon  ; .but  it  refills  it  precifely  becaufe 
it  is  in  comparifon  with  other  animals,  very  llrong 
and  robull,and  isneverthelefs,  in  fpiteof  its  llrength, 
itfelf  attacked  with  the  complaint  caufed  by  the 
bite  of  the  viper  ; and  this  complaint  becomes  vior 
lent,  painful,  and  lading  in  proportion  as  the  quanfi- 
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ty  of  the  venom  introduced  into  the  body  of  the 
creature  by  the  viper  is  increafed.  I doubt  not, 
if  inftead  of  five  or  fix  vipers,  ten  or  fifteen  for  ex- 
ample had  been  employed,  but  the  cat  would  have 
died,  becaufe  the  difeafe  would  then  have  been  very 
violent,  and  more  than  equal  to  the  flrength  of  the 
animal.  In  fadt,  kittens  die  as  well  as  other  creatures, 
although  bit  by  very  few  vipers,  precifely  becaufe 
they  are  lefs  robufl;  than  when  grown  qp, 

/o  Monfieur  JuJjieu, 

It  now  remains  to  reply  to  a difficulty  which  fa^^ 
vours  the  volatile  alkali,  and  which,  previous  to  my 
experiments,  might  have  appeared  very  great  and 
unanfwerable.  This  difficulty  folely  cQnfifts  in  the 
cafes  where  perfons  bit  by  the  viper  were  happily 
cured  by  the  volatile  alkali ; fuch  for  example  as 
the  fine  cure  We  read  of  in  the  hiflory  of  the  Acade- 
my of  Sciences  of  Paris,  by  M.  Juffieu,  of  a young 
man  who  was  bit  by  a viper,  and  treated  with  eau 
de  luce. 

I think  I ought  to  enter  upon  my  reply  by  remar- 
king that  there  are  very  few  cafes  fo  complete  in  their 
circumfiances,  as  that  of  Monfieur  Juffieu  undoubted- 
ly is.  Sannini  Indeed  fpeaks  of  three  perfons  bit  by 
fnakes,  and  cured  by  the  volatile  alkali  alone  ; but 
we  are  ignorant  of  the  quality  and  effects  of  the 
venom  of  thefe  fnakes,  which  certainly  were  not  vi- 
pers, although  he  believed  them  more  noxious  than 

the 
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the  rattlefnake  itl'elf.  Befides,  Mead  is  of  opinion 
that  the  rattlefnake  kills  in  a very  Ihort  fpace  of  time, 
even  in  a few  feconds.  The  firft  of  the  three  per- 
fons  Sannini  treated  with  the  volatile  alkali,  had 
been  bit  feveral  hours  before  the  remedy  was  appli- 
ed, and  was  notwithflanding  fo  well  recovered  on 
the  following  day,  that  he  returned  to  his  ufual 
employment  of  fifhing.  This  Author  likewife  fpeaks 
of  a little  infedl  called  centipedes,  the  bite  of  which 
he  deems  mortal,  and  fays  that  he  was  himfelf  cu- 
red of  it  by  the  volatile  alkali.  But  neither  is  the 
ftrength  of  the  venom  of  this  animal  well  known, 
nor  have  there  been  fufficient  experiments  on  the 
fubjedt. 

Monfieur  de  Mafcena  fpeaks  of  a cure  made  with 
the  volatile  alkali,  in  French  Guiana,  on  a perfon 
bit  by  a fnake.  He  was  treated  with  eau  de  luce, 
and  recovered  (a).  The  fnake  is  not  named,  and 
it  is  not  known  whether  or  no  it  is  really  noxious  ; 
but  could  it  even  be  proved  that  a perfon  bit  by  the 
rattlefnake  had  recovered  on  ufing  the  volatile  alka- 
li, ought  we  thence  to  conclude  that  the  volatile 
alkali  is  a fpecifick  againfl  the  bite  of  that  crea- 
ture ? I have  already  proved  in  a demon ftrative  way, 
that  it  is  certainly  not  fo  againft  the  bite  of  our  vi- 
per, which  does  not  differ  effentially  from  the  rat- 
tlefnake,  except  in  its  iize.  It  is  true  that  the  latter 
being  feven  or  eight  times  as  large  as  our  viper, 
is  confequently  capable  of  conveying  feven  or  eight 
times  the  quantity  of  venom,  from  whence  the  dif- 

(a)  Journal  de  Phys.  aout,  1777. 
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eafe  may  become  proportionabiy  greater  and  more 
darVgerous.  Doctor  Mead  fpeaks  of  a man  vvho  was 
bit  in  London  by  a rattlefnake,  and  who  recovered 
by  having  the  part  fucked,  and  by  bringing  on  vo- 
mitings with  oil  and  water.  This  cafe  may  lead  one 
to  fufpect  that  the  bite  of  the  rattlefnake  itfelf  is 
not  always  mortal,  fince  the  bice  of  our  viper  is  not 
cured  to  a certainty  either  by  fusion  or  by  vomi- 
tings brought  on  by  fwallowing  oil.  But  why 
Ihould  the  bite  of  the  rattlefnake  be  invariabl;y  mor- 
tal to  fo  large  a creature  as  man,  when  we  have  feen 
that  five  bites  received  from  feveral  vipers  were  not 
fufficient  to  kill  a dog,  weighing  only  a third  of  a 
man’s  weight  ? I cannot  indeed  fee  why  the  bite  of 
a rattlefnake,  which  may  be  reckoned  equal  to  that 
of  feven  or  eight  vipers,  fliould  always  be  fatal  to  the 
human  f|)ecies. 

The  greater  quantity  of  the  rattlefnake’s  venom 
is  not  then  a conclufive  argument  that  it  mull 
invariably  kill  fo  large  a creature  as  man  ; and  why 
ihould  it  be  equally  dangerous,  whatever  part  of 
the  body  may  be  bit,  at  what  time  foever  it  may 
happen,  and  in  whatever  fiate  it  may  be  found  ? 

It  has  been  feen  above  that  wounds  or  bites  in 
the  nofes  and  ears  of  animals  are  attended  with  lit- 
tle danger ; the  fame  may  be  laid  of  thofe  of  the  fkin, 
which  heal  better  than  the  mufcular  ones. 

But  were  it  even  granted  that  the  rattle-fnake  may 
by  its  bite  introduce  a fufficient  quantity  of  venom 
to  kill  a man,  how  many  caufes  may  there  not  be 
to  prevent  the  introduction  of  this  quantity  of  venom 
ipto  the  wound  fo  as  to  produce  fuch  an  effeCt  ? 
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In  the  courfe  of  our  experiments  on  European  vi- 
pers, we  have  feen  many  cafes  in  which  there  has 
been  little  or  no  complaint  in  confequence  of  the  ve- 
nom introduced  : and  what  is  the  poiibn  that  may 
not  become  innocent  when  diminiflied  in  quantity  ? 
The  rattlelnake  maybe  deftitute  of  venom,  a cir-? 
cumftance  which  I have  fometimes  obferved  in  our 
vipers.  It  may  bite  fo  fuperficially,  or  fo  ill,  that 
the  poifon  introduced  may  not  be  fufficient  to  occa- 
fion  death.  A vein,  an  artery,  torn  by  its  tooth, 
is  fometimes  capable  of  forcing  out  either  all  the 
the  poifon,  or  a part  of  it  at  lead.  We  have  obfer- 
ved all  thefe  cafes  as  they  relate  to  our  vipers,  and 
they  may  be  equally  applicable  to  rattlefnakes. 

To  form  a proper  judgment  of  the  ftrength  ofa 
rattlefnake’s  venom,  and  that  of  the  other  fnakes 
of  French  Guiana,  and  likewife  of  the  advantages 
of  the  volatile  alkali  in  the  difeafe  caufed  by  it,  it 
would  be  necelfary  to  make  a great  number  of  ex- 
periments, as  I have  hitherto  done  on  the  European 
vipers.  Belides,  if  the  volatile  alkali  is  totally  ufe- 
lefs  in  the  bite  of  our  viper,  how  can  it  have  any 
efficacy,  how  can  it  be  a certain  remedy  in  the  bite 
of  fnakes  which  they  pretend  to  be  much  more  ve- 
nomous ? I am  inclined  to  believe  that  the  common 
bites  of  thefe  fnakes  are  not  deadly  in  their  nature, 
but  that  they  become  fo  in  fome  particular  cafes  and 
by  accident,  as  by  the  number  of  bites  received, 
and  the  injudicious  manner  of  treating  the  part  bit- 
ten. 

If  attention  be  paid  to  the  complaint  produced 
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by  the  viper’s  venom,  it  will  foon  appear  that  the 
animal  bitten  may  eafily  die  if  badly  treated,  or  if 
diforders  are  excited  in  its  economy  by  perfons  little 
Skilled  in  this  difeafe,  which  is  not  unlikely.  A 
large  tumour  is  generally  formed  round  the  part 
bitten ; there  is  an  extravafation  of  black  and  livid 
blood  in  the  cellular  membrane,  even  at  a great 
diftancefrom  the  bite;  and  laftly,  a confiderable  gan- 
grene is  frequently  formed,  which  deftroys  the  ikin 
and  cellular  membrane,  and  extends  to  the  mufcles. 
Who  does  not  fee  that  in  thefe  cafes  the  gangrene  of 
itfelf,  and  uninfluenced  by  the  venom,  may  be  fa- 
tal, if  the  patient  be  by  accident  badly  treated  ? 
And  this  may  be  the  cafe  in  the  inftance  of  any  one’s 
dying  from  the  bite  of  the  viper  : there  remains  a 
large  local  wound,  which  may  be  confidered  as  cau- 
fed  by  the  mere  mechanical  adlion,  and  this  wound 
may  be  well  or  badly  treated.  We  have  feen  above 
that  the  venom  of  the  viper  kills  by  its  general  adtion 
on  the  animal,  which  does  not  die  from  the  Ample 
local  malady  of  the  part  bitten,  but  is  deftroyed  by 
the  venom,  although  the  part  injured  be  wholly 
extirpated. 

Although  I have  not  had  the  good  fortune  to 
difeover  a certain  fpecifick  againfl;  the  bite  of  the- 
viper,  I have  however  the  pleafure  to  aflbre  the 
publick,  that  this  bite  is  not  fo  dangerous  as  has 
been  hitherto  univerfally  believed,  and  that  in  aa 
inftance  where  a perfon  may  have  the  misfortune 
to  be  bit,  life  fliould  not  be  defpaired  of,  even 
though  no  remedy  be  applied. 


If 
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If  I have  demonftrated  the  inutilitj'-  of  a remedy 
which  was  believed  a certain  one,  if  I have  de- 
llroyed  the  hope  of  difcovering  a fpecifick  againft 
the  viper’s  venom,  I have  at  leaft  the  confolation 
of  having  fubdued  the  frightful  idea  that  has  been 
entertained,  that  the  bite  of  the  viper  is  ufually 
mortal. 

I am  of  opinion,  that  of  loo  men  bit,  each  of 
them  once  by  a lingle  viper,  either  in  the  foot  or 
the  hand,  parts  which  are  ufually  expofed  to  the 
bite  of  this  animal,  not  one  of  them  would  pro- 
bably die,  even  though  they  fliould  make  ufe  of  no 
remedy. 

, After  having  feen  the  effedfs  of  the  viper’s  bite 
on  eight  different  kinds  of  animals,  as  well  thofe 
with  warm  blood,  as  thofe  with  cold ; after  having 
had  more  than  a thoufand  of  them  bit  in  fo  many 
different  parts  of  the  body,  by  feveral  vipers,  and 
that  repeatedly,  1 believe  no  one  will  deem  the 
opinion  I have  delivered  a rafh  one;  an  opinion 
which  even  becomes  the  neceffary  confequence-  of 
what  we  have  hitherto  obferved. 

The  ligature  made  ufe  of  againfl  the  bite  of  the 
viper  in  the  pigeons,  was  the  immediate  confe- 
quence of  thefe  very  experiments.  After  having 
difcovered  that  the  viper’s  poifon  did  not  attack 
the  nerves,  that  its  whole  adtion  was  exercifed  on 
the  blood,  and  that  the  difeafe  was  only  communi- 
cated by  means  of  the  circulation,  it  was  eafy  to 
percieve  that  this  circulation  being  flopped,  the 
difealb  caufed  by  the  venom  would  be  fo  too.  I 
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tried  this  method  with  the  greateft  fuccefs,  and 
found  it  a certain  remedy  in  the  cafes  of  the  ani- 
mals for  which  I made  ufe  of  it.  It  did  not  how- 
ever appear  poffible  to  me  but  that  the  ligature  had 
been  propofed  by  fome  author,  fince  it  is  an  idea 
that  feems  to  prefent  itfelf  fo  readily.  It  is  very 
true  that  Redi,  who  treats  of  the  venom  of  the  vi- 
per in  two  diflindt  works,  makes  no  mention  of  the 
ligature,  and  Mead  himfelf,  who  fpeaks  of  a great 
number  of  remedies,  fome  even  that  are  without 
efficacy,  takes  no  notice  of  it. 

I have  for  feveral  years  made  refe^rches  into  the 
remedies  ufed  in  different  countries  againft  the  bite 
of  the  viper,  and  could  produce  more  than  fifty 
recipes  given  me  for  the  moft  part  by  country 
people,  or  by  ideots.  In  one  of  thefe  recipes  men- 
tion is  made  of  the  ligature,  but  this  ligature  is 
joined  to  fo  many  other  things  to  be  done  before 
and  afterwards,  and  all  of  them  fo  abfurd,  that  no 
one  would  ever  take  the  pains  to  examine,  if  any 
thing  were  to  be  expefted  from  the  ufe  of  this 
method.  In  general  thefe  recipes  not  only  contra- 
dict each  other,  but  what  Is  ftill  more,  one  remedy 
is  oppofed  to  another  in  the  fame  prefeription. 
Some  are  introduced,  having  a fedative  tendency, 
and  others  on  the  contrary  which  difpofe  to  irri- 
tation. Some  amongft  them  are  cooling,  others 
heating.  The  remedies  themfelves  are  in  a great 
part  abfurd  and  ridiculous,  notwithftanding  which 
the  perfon  who  gave  me  thefe  recipes  affured  me  of 
their  efficacy,  and  feveral  of  them  had  been  bit  by 
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Vipers,  and  treated  with  them.  I confefs  that  I 
have  not  had  the  patience  to  verify  any  of  them  by 
experiment,  except  fome  few  that  feemed  the  lead: 
abfurd,  and  thefe  I found  totally  ufelefs,  and  fome 
of  them  even  hurtful.  But  at  length  I found  irl 
an  authour,  a method  of  treating  the  difeafe  caufed 
by  venomous  fnakes,  in  which  the  ligature  has  a 
confiderable  lhare;  This  authour  is  the  celebrated 
Kempfer^  who  fays  he  made  ufe  of  it  with  the 
greateft  fuccefsj  in  his  voyages  to  India,  and  cured 
feveral  perfOns  by  this  method. 

Had  I known  Kempfer’s  method  before  I made 
my  experiments  on  the  pigeons  bit  by  the  viper, 
and  which  were  cured  by  the  fimple  ligature,  I 
fhould  never  have  made  ufe  of  it,  and  could  not 
have  believed  it  a certain  remedy.  I was  too 
much  perfuaded  that  the  nerves  had  a great  diare  in 
the  difeafe  of  the  venom  : it  was  neceffary  for  me 
to  know  that  all  was  brought  about  by  the  circu- 
lation ; it  was  moreover  neceffary  that  the  internal 
difeafe  Ihould  not  be  communicated  to  the  animal 
fo  as  to  occafion  its  deaths  till  at  the  end  of  a cer- 
tain time.  I was  then  ignorant  of  all  this,  and  w^as 
even  perfuaded  to  the  contrary.  The  bite  of  the 
viper  in  pigeonsj  convinced  me  that  the  internal 
malady  was  already  communicated  to  the  animal  in 
twenty  -feconds,  and  that  its  death  was  not  occa- 
fioncd  by  the  external  and  local  malady,  but  by 
the  internal  one.  In  thefe  circumftances  it  was  eafy 
to  believe  that  Kempfer’s  method  would  come  too 
late,  and  would  be  ufelefs  on  that  very  account 
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alone.  But  I flionld  have  had  other  reafons  folf 
not  trying  it  ; Kempfer,  in  all  his  voyages,  makes' 
no  mention’  of  vipers,  but  fpeaks  very  much  of 
venomous  fnakes  which  are  not  yet  well  known. 
It  is  not  yet  determined  whether  the  venom  of 
thefe  is  analogous  to  that  of  the  European  vipei'y 
and  whether  it  caufes  a like  dj-feafe. 

1 could  not  behdes  have  any  confidence  in  a me-r 
thod  which  I Ihould  rather  have  thought  a hurt- 
ful than  a-  good  one.  That  of  Kempfer  confifts 
in  feveral  things  which  he  deferibes  ’as  equally  ne- 
ceffary  againft  the  bite  of  a fnake.  He  begins  by 
a ligature  aboye  the  part  bitten,  and  then  proceeds 
to  fcarifications.  He  fqueezes  the  blood  from  the 
w'ounded  part,  covers  it  amply  with  theriaca,  and 
applies  above  all  pieces  of  linen  fpread  with  the 
fame.  During  the  whole  courfe  of  the  difeafe  h« 
gives  his  patient  fudorificksv 

Kempfer’s  method  confifts  then,  as  we  fee,  in  five 
or  fix  particular  remedies,  and  it  cannot  be  deter- 
mined what  good  or  what  harm  each  of  them  may_ 
he  productive  of.  Befides,  every  thing  concurs  to 
give  me  a fufpiciqii  of  this  method  : there  remains 
a doubt  whether  the  ligature  is  proper  or  impro- 
per ; and  I know  by  experience,  'that  fcarifications- 
in  the  part  are  more  hurtful  than  falutary,  and  that 
fudorificks,  like  the  volatile  alkali,  ate  of  no  ef- 
ficacy. 

How  many  experiments  ought  not  Kempfer  to: 
have  made,  to  be  certaiii  that  his  method  was  good 
;^nd' effectual  againft  the  bites  of  the  many  fiiakes- 

he 
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he  fpeaks  of,  lince  to  exclude  to  a certainty  the 
fluid  volatile  alkali  tronl.the  remedies  employed 
in  the  bite  of  the  European  viper,  I was  obliged  to 
make  more  than  600  experiments ! he  ought  to 
have  afliired  himfelf  whether  the  venom  of  thefe 
fnakes  was  in  its  nature  mortal;  he  ought  to  have 
known  the  average  number  of  animals  deftroyed  by 
it;  and  he  ought  to  have  multiplied  and  varied 
his  experiments  a thoufand  ways  on  all  the  different 
kinds  of  thefe  fnakes. 

But  what  is  ftill  more,  Kempfer  himfelf  wouldi 
have  made  me  doubt  his  remedy,  and  his  authority 
for  it : in  the  fame  work  in  which  he  fpeaks  of  this 
remedy,  he  aflTerts  that  the  jlone  of  Pedro  de  Cobrd 
fcuTes  equally  well  the  bite  of  thefe  fnakes. 

It  is  in  the  firft  place  difficult  to  conceive  why 
Kempfer  has  preferred  the  ufe  of  a long,  com- 
plicated, painful,  and  difficult  method,  whilft  he 
had  one  fo  eafy,  commodious,  and  certain  as  this 
ftone,  which  is  found  every  where  in  thofe  coun- 
tries : it  muff  be  confeflTed  that  this  is  far  from  giv- 
ing any  confidence.  It  is  befides  known  froni. 
the  experiments  of  thofe  two  great  Italian  natura- 
liffs,  Redi  and  Valifnieri,  that  this  ftone  has  nd 
efficacy  in  curing  the  bites  of  our  vipers  ; whence 
it  follows,  either  that  the  venom  of  thefe  fhaltes 
Kempfer  fpeaks  of  is  totally  differeii't  from  that  of 
our  vipers,  or  that  Kempfer  afferts  the  truth'  of  par- 
ticulars abfolutely  falfe  and  badly  attended  to,  and 
that  his  authority  can  on  that  account  have  np 
weight. 

<£.2^ 
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I now  think  myfelf  at  the  clofe  of  my  prefent- 
work,  and  flatter  myfelf  that  my  labours  may  be 
of  fome  utility. 

The  bite  of  the  viper  conveys  to  the  perfons 
bitten  the  dread  of  its  being  fatal,  and  terrifies 
whole  families.  The  perfuafion  of  the  difeafe  being 
mortal,  and  that  not  a moment  is  to  be  loft,  caufes 
the  application  of  remedies  either  violent  or  hurt- 
ful. The  dread  itfelf  may  increafe  the  complaint  ; 
and  there  have  been  perfons  who  have  received  al- 
moft  imperceptible  bites-  in  the  hands  or  feet,  and 
vvho  perceiving  an  inftant  after  a viper  near  them,, 
have  fuddenly  fainted  away. 

I knew  a man  who  feeing  himfelf  bit  by  a viper, 
fell  into  a fvvoon  from  the  fimple  fright ; he  re- 
mained in  this  ftate  more  than  an  hour,  till  he  was 
obferved  by  accident,  and  brought  to  himfelf  by 
means  of  cold  water  thrown  upon  his  face.  Ani- 
mals in  general  who  feem  the  moft  to  dread  the 
bite  of  the  viper,  and  who  tremble  at  the  very 
fight  of  this  creature,  die  the  fooneft.  Dogs,  who 
lire  enraged  when'  bit,  and  attack  the  vipers  furi^ 
oufty,  make  a great  refiftance  to  this  poifon : 
I have  at  leaft  thought  I perceived  fo  in  the  courfe 
of  my  experiments  on  thefe  animals.  It  cannot  be 
doubted  but  that  violent  affedtions  of  the  mind,  and 
the  dread  of  approaching  death-,  mu  ft  ftrongly  in- 
fluence the  ftate  of  a ficknefs  in  man. 

A perfon  may  very  well  die  under  thefe  circum- 
ftanceg,  who  would  not  have  died  from  the  com- 
plaint alone  eaufed  by  the  venom.  A fimple  bite 
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of  a viper  is  not  in  its  nature  mortal ; and  vverq 
there  even  two  or  three,  vipers,  although  the 
complaint  w'ould  become  more  violent,  k would 
not  be  fetal  in  its  .effedts.  Should  a man  even  be  bit 
fix  or  feven  times  by  a viper,  and  fliould  all  the  ve- 
nom contained  in  its  veficles  be  conveyed  into  the 
wound,  yet  ought  we  not  to:defpair  of  hini.  The 
complaint  would  become  violent,  but  there  is  as 
yet  no  certainty  that  it  w'ould  be  mortal.  A real 
confolation  then,  and  a truly  ufeful  difcqvery  re- 
fults  from  having  better  examined  than  hereto- 
fore, the  effedls  of  the  viper’s  venom,  on  animah 
of  different  lizes,  and  on  man  himfelf. 


Experiments  on  the  utility  of  the  Ligature  againjl  the 
bite  of  the  Viper  in  fmall  Birds. 

Mere  curiofity,  and  perhaps  again  the  vanity  of 
being  able  to  cure  with  the  fimplc' ligature  the 
fmaller  animals  bit  by  the  viper,  induced  me  to 
undertake  various  experiments  on  fparrows  that  ha.cl 
been  bit ; . and  the  refult  of  thefe  experiments 
created  doubts  as  to  the  ligature  itfelfc  in  larger 
animals,  which  I fhould  otherwife  never'  have  en- 
tertained. I had  not  even  a momentary  doubt, 
fince  a pigeon  could  be  cured  by  the  ligature,  but 
that  a rabbit,  a dog,  and  even  a man,  might  be 
cured  with  kill  greater  eafe.  The  analogy  was  not 
only  applicable  in  this  cafe,  but  the  nature  of  the 
pigeon,  the  adtion  of  the  venom  on  its  blood,  and 
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the  effedts  it  produces  on  the  animal,  were  fq 
many  diredl  proofs  that  the  ligature  ought  to  be  a 
remedy  certain  in  proportion  to  the  largenefs  of  the 
animal,  and  the  difficulty  with  which  it  dies.  I 
was  neverthelefs  deceived  : fo  true  it  is  that  na- 
ture does  not  permit  us  to  guefs  at  her  operations  ; 

: f ' 

that  we  know  very  little  beyond  experiment ; and 
that  vve  feem  even  to  be  forbid  to  reafon  on  expe- 
riments themfelves.  But  let  us  proceed  to  thofe  on 
the  fparrows. 

I had  a fparrpw  bit  by  a viper  once  in  the  leg'^ 
which  had  fcarcely  been  bit  when  I bound  it  with 
a filk  ribbon  above  the  part.  In  thirty-five  mi- 
nutes I removed  the  ligature,  and  the  fpafrow  died 
twenty  minutes  after. 

I mpeated  this  experiment  in  all  its  circunaftan- 
ces  : the  fparrow  died  ten  minutes  after  the  liga- 
ture was  removed. 

I had  another  fparrow  bit  once  in  the  leg  by  a 
viper,  and  immediately  applied  a bandage  above 
the  bite  : I took  it  off  at  the  end  of  an  hour,  and 
half  an  hour  after  the  fparrow  died. 

I repeated  this  experiment  on  another  fparrow 
without  varying  the  circumftances,  except  that  I 
removed  the  ligature  at  the  end  of  fifteen  minutes  { 
in  fifteen  more  the  fparrow  died. 

I bound  a fj^arrow’s  leg,  and  kept  it  in  that  ffate 
for  four  hours,  when  it  was  fcarcely  altered  in  its 
appearance.  I then  contrived  that  a viper  fliould 
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bite  it  repeatedly  above  the  ligature,  which  after 
three  hours  I took  off.  At  the  end  of  twenty  hours 
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rhe  fparrcnv  feemed  very  lively,  and  fed.  In  eight 
days  I found  it  dead,  although  the  leg  was  entirely 
healed. 

After  all  the  cafes  hitherto  related  of  the  fpar- 
rows,  it  appears’ tliat  - the  ligature  may  be  fome- 
times  an  cffedtual  remed)'’.  againft  the  bite  of  the 
viper.  The  laft  fparrow,  .which  died  at  the  end  of 
eight  dafiTs,  proves  nothing  againft  the  ligature,  fincQ 
without  it,  it  would  have  been  dead  in  a- few  mi^ 
uutes.  I.obfcrved  befides,  that  the  fparrows  I kept 
.caged,  died  of  themfelves,  and  that  the  fmallefl: 
jTiovements,  or  the  lead  violence  they  fuffered,  in 
having  them  .bit,  or  in  applying  a ligature,  was  fuf- 
ficient  to  kill  them.  Amidft  thefe  doubts  I thought 
it- necelTary  to -multiply  the  experiments,  and  to 
vary  them  flill  more. 

I bound  a fparrow’s  leg  with  a ri,bbon  in  the 
ufual  way,  and  had  it  bit  by  a viper.  The'  bite 
w'as  juft  above  the  ligature  ; in  feven  minutes  the 
fparrow  died,. 

I bound  the  le.g  of  another  fparrow  as  above,  and 
had  it  twice  bit  by  a viper.  It  died' in  fiye  hours, 
although  the  ligature  was  not  removed. 

I tied  the  leg  of  another  fparrow^,  and  had  it  bit 
by  a viper  below  the  ligature.  In  eight  hours  it  ^ 
died,  the  ligature  continumg  on  the  leg. 

Having  tied  the  leg  of  another  fparrow,  I had  it' 
bit  twice  by  a viper,  and  remoyed*  the  ligature  in 
four  hours  after.  It  died  at  the  end  of  eight. 

Thefe  new  experiments  fhew  that  the  ligature 
'preferves  thfe  lives  offparrows  bit  by  the  viper, 
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but  not  always.  The  fparrows  that  die  feveral 
hours  after  its  being  removed,  certainly  cannot 
appear  to  die  of  the  internal  difeafe,  fince  the  fmal- 
left  quantity  of  the  venom  introduced  into  their 
blood  is  fufficient  to  kill  them  in  a few  minutes.  It 
is  likewife  probable  that  fome  of  them  die  becaufe 
in  having  them  bit  by  the  viper,  in  binding  their 
legs,  and  above  all,  in  the  removing  the  ligature, 
tliofe  who  are  thus  employed,  as  well  as  thofe  who 
hold  them,  muft  inevitably  do  them  fome  injury. 
When  the  ligature  is  taken  off,  the  leg  is  already 
livid  and  fwelled  all  over.  This  can  never  be  fo 
well  done  hut  that  the  creature  muft  clearly  fuffer 
from  it.  There  are  fome  of  them  who  no  longer 
fupport  themfelves,  but  beat  their  breafts  and  legs 
againft  the' cage,  and  in  this  ftate  can  neither  eat 
nor  drink. 

I cannot  doubt,  after  having  had  a great  number 
of  them  bit,  and  having  wounded  feveral  others 
with  venomous  teeth,  but  that  all  thefe  different 
c^dfes  concur,  more  or  lefs,  to  render  the  li- 
gature ufelefs  in  fparrows.  Some  were  tied  be- 
fore they  were  bit  or  wounded,  others  immedi- 
ately after.  In  fome  the  ligatures  were  removed 
at  the  end  of  four  hours,  in  others  fooner.  Three 
I left  conftantly  bound,  and  neither  of  them  died, 
but  I took  care  to  nourifli  them,  without  doing 
them  any  injury.  Their  legs  became  black,  and 
intirely  dried  up.  At  the  end  of  twenty  days  they 
flew  about  the  chamber,  fupporting  themfelves  as  / 
Wfll  as  they  could  with  the  extremities  of  their  feet. 

Five 
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five  others  died  In  my  hands  almoft  at  the  moment 
I had  taken  off  the  ligature,  and  immediately  after 
I had  given  them  drink.  Twelve  others  recovered 

< t> 

perfectly,  and  the  four  laft  died  in  between  fix  and 
ten  hours.  There  were  in  all  twenty-four. 

However  favourable  the  refult  of  this  laft  experi- 
ment was  to  the  ligature^  and  however  probable  it 
appeared  that  feveral  of  thefe  animals  died  from  quite 
another  caufe  than  that  of  the  venom,  I was  not  yet 
altogether  eafy,  and  I thought  it  proper  to  repeat 
my  experiments  on  animals  of  a largeqkind,  and  of 
a different  nature. 

Ligatures  made  in  the  cafes  af  Fowls  bit  by  Vi-pers^ 

1 had  a fowl’s  leg  bit  feveral  times  by  three  vi- 
pers, and  in  three  minutes  bound  it  with  a ftrong 
filk  ribbon.  In  an  hour  I removed  the  ligature, 
and  found  the  leg  fwelled  and  livid  in  all  the  parts 
beneath  it.  In  three  hours  the  fowl  died.  The 
whole  fubftance  of  the  mufcles  bit  was  difeafed, 
and  there  were  fomc  marks  of  complaint  even  above 
the  ligature,  at  the  fide  of  the  belly,  and  in  the 
breaft. 

I had  a fowl’s  leg  bit  repeatedly  by  two  vTpers, 
and  after  four  minutes  tied  it  over  the  part  bitten. 
In  two  hours  the  leg  was  very  livid  and  much  fweU 
led.  I took  off  the  ligature,  and  at  the  end  of  twen- 
ty-two hours  the  leg  ftill  remained  a little  livid. 
The  fowl  recovered  in  twm  days. 

I had  another  fowl  bit  in  the  leg  repeatedly  by 

two  vipers,  and  after  four  minutes  bound  the  limb 

which 
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\vhicli.in  an  hour  became  fwelied  and  livid.  Two 
hours  ayfter,  I topk  off  the  ligature  ; in  twenty  .-two 
the  leg  was  lei's. livid  and  fw.elled;  and  in  four  days 
the  fowl  i recovered. 

I bound  a fowl’s  leg  very  tight,  and  had  it  bit 
repeatedly  by  two  vipers.  It.could  not  fup.portnt- 
felf 'on  this  leg,  which  in  two  hours  became  fwel- 
led  and  livid. . In  eight  hours  ! took  off”  the  liga- : 
ture  ; after  twenty-two  the  lividity  ftill  remained, 
and] even  appeared  above  the  part  that  had  been 
bound,  in  forty-feven  the  fowl  died. 

I had  a fowl’s  leg  repeatedly  bit  by  two,  vipers, 
:and  at  the  end  of  a minute  tied  it.  In  three  hours  I 
took-off”  the  ligature,  and  found  the  leg  fwelied  and 
very  livid.  Three  hours  after  this  the  fweliing 
and  lividity  had  extended  to  above  the  ligature,  and 
in  fix  me  1 £ the  fowl  died. 

I had  another  fowl  bit  repeatedly  by  three  viperS' 
in  the  leg,  which  I tied  two  minutes  after.  In  fix 
hours  I took  "off”  the  ligature,  and  in  fix  more  the 
fowl  died.  The  fwelling  had  reached  above  theiigar^ 
ture. 

I had  the  leg  of  another  fowl  bit  repeatedly  by 
three  vipers,  and  tied  it  three  minutes  after.  At 
the  end  of  nine  hours  I took  off”  the  ligature;  the 
leg  was  fw,elled  and  livid,  and  bled  from  every 
part  of  it.  The  fowl  recovered  by  degrees,  the 
leg  having  a yellow  and  green  hue  which  continued 
feveral  days. 

I had  the  leg  of  a fowl  bit  by  two  vipers,  and 
bound  it  immediately  afterwards,  but  flightly ; in 

twelve 
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twelve  hours  I removed  the  ligature,  three  hoursi; 
after  which  the  fowl  died.  The  Ixvelling  and  livid 
colour  of  the  leg  had  reached  above  the  ligature. 

I had  another  fowl  bit  repeatedly  in  the  leg  by. 
two  vipers,  and  immediately  bound  it,  but  tighter, 
than  in  the  preceeding  experiments.  I took  off  tha 
ligature  after  twelve  hours  ; in  fix  more  the  fowl 
died,  with  the  fwelling  and  lividity  extended  to 
above  the  ligature. 

I had  the  leg  of  another  fowl  bit  repeatedly  by  two. 
vipers,  and  tied  it  immediately,  but  ftiU  tighter 
than  in  the  lait  experiment.  In  twelve  hours  I re- 
moved the  ligature,  and  in  two  more  the  fwelling 
and  difcoloration  had  extended  above  it.  The  fowl 
‘recovered  in  five  days. 

1 had  three  fowls  bit  in  the  leg,  each  by  two  vi- 
pers, and  bound  the_,  parts  immediately.  M^ithiii. 
the  fpace  of  fix  hours  I removed  the  ligature  from 
one  of  them,  fufFering  it, to  remain  on  the  other  two 
for  twenty-four.  In  two  hours  after  removing  it 
from  the  two  laft,.  one  of  them  died; — the  other 
recovered.  The  fowl  whofe  ligature  was  removed 
in  fix  hours,  died  in  fix  more. 

I had  a fowl  bit  repeatedly  by  two  vipers,  in  the 
leg,  which  1 had  previoufly  well  bound.  It  died 
at  the  end  of  twenty  hours,  although  the  ligature 
had  not  been  removed. 

Thcfe  experiments  made  on  fowls,  raife  great, 
fufpicions  as  to  the  efficacy  of  the  ligature  againft. 
the  bite  of  the  viper  ; it  has  even  appeared  to  me, 
and  I do  not  think  myfelf  deceived,  that  the  local 
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malady  is  greater  with  the  ligature  than  without  it, 
I obferve  this  difference  throughout  the  whole  jour- 
nal of  my  experiments,  and  it  is  difficult  for  me  to 
have  been  miftaken,  lince  I have  regularly  compa- 
red the  local  malady  of  the  limbs  tied,  with  that 
of  thofe  which  were  not  fo.  Several  fowls,  as  we 
have  obferved,  die  before  the  ligature  is  removed, 
and  that  at  pretty  regular  intervals.  After  the  ex- 
periments made  on  the  pigeons  which  recovered  with 
the  ligature,  all  this  appeared  paradoxical  to  me, 
and  I could  not  conceive  it  poffible  but  that  i't  ought 
to  recover  larger  animals.  I dreaded  the  not  having 
made  my  experiments  on  the  fowls  as  I ought  to 
have  done  ; 'that  the  ligatures  were  either  too  tight 
or  too  loofe;  or  that  I had  removed  them  either  too 
loon  or  too  late.  In  a word  every  thing  feemed  to  me 
more  probable  than  that  the  ligature  was  either  ufe- 
lefs  or  hurtful, 

In  the  midfl;  of  thefe  doubts  I determined  to 
make  my  experiments  on  fome  other  kinds  of  ani- 
mals more  extenfive,  and  for  this  purpofe  made 
choice  of  rabbits  andguineapigs. 


Experiments  on  Guineapigs, 

I 

I bound  the  foot  of  a guineapig  very  tight,  and 
had  it  bit  repeatedly  by  two  vipers.  After  twenty- 
four  hours  I removed  the  ligature,  and  found  the 
foot  fwelled  and  liyid.  In  thirty  hours  it  was  lefs 
' livid 
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livid,  but  more  fwelled  ; the  creature  recovered  in 
four  days. 

I had  the  foot  of  a gulneapig  bit  by  a viper,  and 
applied  the  ligature  a few^  feconds  after.  In  the 
fpace  of  an  hour  there  were  marks  of  difeafe  in  the  - 
part  bitten.  ' I removed  the  ligature,  and  after  teii 
hours  there  were  fcarce  any  appearances  of  its  having 
been  bit. 

I had  the  leg  of  a guineapig  bit  repeatedly  by  a 
viper,  and  a minute  after  I bound  it.  In  fifteeni 
minutes  the  foot  was  fwelled  and  livid.  I removed 
the  ligature,  and  in  ten  hours  the  animal  had  fcarce 
any  marks  of  difeafe.  It  recovered  in  twenty- 
four. 

I had  the  foot  of  a gulneapig  bit  repeatedly  by 
three  vipers ; and  bound  it  a minute  after.  In  two', 
minutes  the  fymptoms  of  difeafe  had  already  dlfco- 
vered  themfelves.  At  the  end  of  twenty  hours  the' 
foot  was  Very  much  fwelled  arid  very  livid.  Iii 
twenty-four  the  leg  difcharged  blood  and  ferunu 
In  two  days  there  was  fome  fwelling  above  the  liga- 
' ture,  and  ten  hours  after,  the  part  bitten  was  cover- 
ed with  an  efehar.  In  fix  days  a total  recovery  took 
place.  ' ' 

I had  a guineapig  bit  repeatedly  by  a viper,  in 
the  foot,  which  in  two  minutes  I tied.  After  twen- 
ty minutes  I removed  the  ligature,  and  found  al- 
ready marks  of  difeafe  in  the  leg.  In  an  hour  the' 
tumour  had  reached  the  ligature.  The  creature- 
died  in  twenty  hours,  with  the  leg.  fwelled  and  livid ; 

and 


FONTANA 


6z 

and  the  livicUty  had  extended  to  the  mufcles  of  the 
belly  and  bread. 

I had  the  leg  of  a guiiibapig  bit  feveral  times  by 
a viper,  and  bound  it  at  the  end  of  two  minutes; 
In  twenty  minutes  I took  off  the  ligature,  and  found 
ihe  leg  difeafed'in  the  ufual  way.  In  dx  hours  it 
was  dill  a little  fwelled,  but  not  livid,  and  was  hea- 
led in  twenty-four. 

I had  a guineapig  fimilar  to  the  former  one  bit 
fevetal  times . by  two  vipers  in  the  leg,  which  I 
bound  a minute  after*  In  thirty  minutes  I removed 
the  ligature.  The  animal  had  fymptoms  of  difeaife 
in  its  foot,  but  recovered  in  lefs  than  three  days. 

I had  a guineapig’s  foot  bit  repeatedly  by  a vi- 
per, and  at  the  end  of  twenty  fecOnds  bound  it.  I 
removed  the  ligature  fifteen  minutes  after,  and  al- 
ready found  marks  of  difeafe  in  the  part.  In  two 
minutes  more  I perceived  a motion  of  its  head,  as 
if  it  was  convulfed^  and  in  four  hours  it  died.  All 
the  mufcles  of  the  leg,  abdomen,  and  breaff,  were 
livid  and  inflamed. 

I had  another  guineapig  bit  feveral  times  in  the 
foot  by  a viper,  and  immediately  after  bound  the 
part.  In  fifteen  minutes'  I removed  the  ligature,- 
the  local  malady  difedvering  itfelf  in  the  leg.  In 
thirty-two  hours  there  w'ere  fcarcely  any  figns  of 
complaint,  and  in  the  fpace  of  forty-two,  a perfedt 
recovery  took  place. 

It  appears  by  the  experiments  hitherto  related, 
tfiat  the  ligature  is  capable  of  curing  guineapigs 
that  have  been  bit  in  the  foot  by  the  viper. 
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A comparative  experiment  was  neceflary  to  con- 
tince  me  that  the  bite  of  the  viper  was  fatal' to  this 
fpecies  of  animals.  I had  fix  guineapigs  fimilar  to 
thofe  1 have  juft  fpoken  of,  bit  each  of  them  in  the 
leg  by  a fin'gle  viper.  They  all  died  in  lefs  than 
twelve  hoursi 

Although  fatisfied  of  the  utility  of  the  ligature,  I 
thought  however  it  would  not  be  amifs  to  multi- 
ply my  experiments  ftill  more,  and  to  vary  them  iy 
fome  of  the  particular^. 

I had  the  foot  of  aguineapig  bit  feveral  times  by 
a viper,  and  bound  it,  but  very  loofely.  In  thirtv 
minutes  I remoVi^d  the  ligature,  and  found  every 
appeiarance  of  difeafe  in  the  part  bitten  : however  in 
ten  hours  there  was  fcarcely  any  fwelling  or  lividi'ty  ; 
in  thirty  it  was  quite  well. 

I had  another  guineapig  bit  feveral  times  by  a vi- 
per, in  the  foot,  and  bound  it  ftill  more  loofely 
than  in  the  preceding  experiment.  In  an  hour  i 
removed  the  ligature ; in  ten  there  were  fcarcely  any 
marks  of  difeafe,  and  in  forty  it  recovered. 

I had  a guineapig  bit  repeatedly  by  a viper'  in 
the  foot,  and  bound  it,  perhaps  ftill  lefs  forcibly- 
than  in  the  laft.  In  two  hours  I removed  the  liga- 
ture, and  found  the  foot  very  livid  and  much  fwel- 
led.  In  ten  hours  all  was  diminifhed,  and  in  twen- 
ty-four there  were  fcarcely  any.  marks  of  difeafe. 

I had  the  foot  ot  a guineapig  bit  feveral  times, 
and  at  the  end  of  two  minutes  bound  it.  Soon  as  it 
was  bound,  I had  it  bit  again  repeatedly  by  a fe- 
cend  viper*  In  thirty,  minutes  I took  oflThe  liga- 
ture. 
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ture,  which  was  very  loofe.  In  twenty-four  hourS. 
the  foot  was  fwelled  and  very  livid  ; in  five  days  the 
animal  recovered.  , 

I had  the  foot  of  another  guiheapig  repeatedly 
bit  by  a viper,  and  in  ten  minutes  tied  it.  I then 
had  it  bit  by  a fecond  one.  In  twenty  minutes  I 
removed  the  ligature,  which  was  very  loofe.  In 
twenty-four  hours  there  were  fcarcely  any  figns  of 
difeafe* 

I had  another  guineapig  bit  in  the  foot  repeated- 
ly by  a viper,  and  in  three  minutes  bound  it,  caufing 
it  to  be  bit  afrefh  by  a fecond.  In  twenty-fouf 
hours  there  fcarcely  remained  aay  appearance  of 
difeafe  in  the  foot;  <• 

The  utility  of  the  ligature  feems  to  be  mote  and 
hiore  demonftrated,  and  it  appears  alfo  that  a very 
weak,  one  is  fufficient.  It  is  true  that  it  mufi:  be 
left  on  for  fome  time,  otherwife  the  internal  malaJ 
dy  is  excited  in  the  anim^al,  and  it  dies  in  a fiioft 
fpace  after. 

Various  experiments  made  on  guineapigs,  bit  as 
.above  by  vipers,  have  pointed  out  to  me  that  when 
the  ligature  is  removed  in  ten  minutes,  or  perhaps 
.more,  after  they  have  been  bit,  the  animal  dies  ve- 
ry fuddenly,  and  that  of  the  internal  malady. 

It  is  not  difficult  to  difeover  when  the  guineapigs 
die  of  the  internal  malady;  When  the  complaint 
begins  to  communicate  itfelf  internally,  the  gui- 
neapig moves  its  head’in  all  diredtions,  and  feems  to' 
be  convulfed.  In  this  cafe  death  is  certain,  and 
follows  in  a lliort  time.  I made  thefe  experiments 
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ibn  very  finall  guineapigs,  and  I chofe  them  lb,-  that 
the  confequences  might  be  the  lei's  equivocal. 


Experiments  on  Rabbits^ 

Not  content  with  having  tried  the  ligature  ou 
guineapigs,  I wilhed  to  try  it  once  more  on  rabbits. 
I generally  employed  fmall  ones,  beneath  the  mid- 
dling fize. 

I had  a rabbit’s  leg  bit  repeatedly  by  two  vipers 
and  tied  it  immediately  after.  In  nin^  hours  it  was 
greatly  fwelled,'  with  a difcharge  of  blood.  In  this 
Hate  I removed  the  ligature ; twelve  hours  after 
which  the  leg  was  livid  and  gangrened,  in  thirty 

hours  the  rabbit  died. 

• 

I had  the  leg  of  another  rabbit  bit  repeatedly  by 
two  vipers,  and  tied  it  three  mioutes  after.  In  an 
hour  and  an  half  I took  off  the  ligature.  In  fix 
hours  the  leg  was  very  much  fwelled  and  livid 
about  the  part  bitten.  In  thirty  hours  the  leg  was 
fcarcely  fwelled,  but  remained  lividi  In  three  days 
the  animal  appeared  to  be  recovered. 

I had  a third  rabbit  bit  feveral  times  in  the  leg  by 
two  vipers,  and  in  two  minutes  bound  the  part.  Af- 
ter an  hour  I removed  the  ligature,  and  found  the 
leg  fwelled.  In  the  fpacc  of  twenty-four  a difcharge 
enfued,  and  in’  three  days  the  fkin  was  corroded, 
and  a fore  formed.  In  fix  days  the  tabbit  was  well 
recovered. 

VoL,  II . JF  I had 
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• 1 had  the  leg  of  a rabbit  bit  repeatedly  by  two  X'i* 

pers,  ‘ and  four  minutes  after  I bound  it.  In  an 
hour  and  an  half  I removed  the  ligature.  In  four 
hours  the  leg  was  very  much  fwelled,  and  difchar- 
ged  a good  deal.  The  rabbit  died  in  'thirty-fix 
hours ; the  tumour  of  the  leg  having  extended  to 
’above  the  ligature,  where  there  Was  aifo  a livid  ap*? 
'peafance. 

Thad  three  rabbits  bit  in  the  leg  as  above,  bur  as 
they  were  deftined  for  a comparifon,  made  no  ufe 
^bf  the  ligature.  Two  died ‘in  thirteeir  hours.  The 
third  had  a fore  in  its  l6g,  which  was  otherwife 
fhuch  difeafed  ; but  it  furvived. 

The  experiments  as^yet  made  on  rabbits  feem  to 
p'rove  that  the  ligature  is  not  a certain  remedy  againft 
the  bite  of  the  viper  in  thefe  animals,  lince  we  have 
feen  them  die  when  it  has  been  applied,  and  reco- 
ver fonietinies  without  it.  I repeated  thefe  experi- 
'rnents  o'n  eight  other  rabbits,  which  I had’bit  in  the 
'Ifeg,  each  by  two'vipers.  The  ligature  was  not  re- 
moved till  after  fix  hours.  ’ Five  of  the  eight 
^ied.  ‘ ' 

Seeing  that  'the  fimple  ligature  was  not  ufeful  to 
all  animals,  I wiflied  to  try  if,  joined  to  fcarifications, 
'it  would  be  more  fo  ; and  as  the  local  difeafe  is  formed 
of  blood,  partly  diffolved,  partly  coagulated,  which 
corrodes  and  gangrenes  the  folids,  I thought  of  uni- 
ting to  the  fcarifications  ail  antife{)tick,  fnch  as  the 
bark. 
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^Ligatures  and  fcarificatlons  tried  on  Fowls  and  Rabbits* 

I had  a rabbit’s  leg  bit  by  two  vipers,  and  imme- 
diately tied  it : in  two  hours  the  leg  was  ifwelledj 
livid,  and  bloody.  In  this  date  I made  four  longi- 
tudinal incifions  into  it,  at  the  part  where  the  vipers 
had  bit,  and  abforbed  with  linen  the  blood  that  flow- 
cd  from  the  incifionSi  In  this  experiment  I found 
that  the  mufcks  were  gangrened*  The  rabbit  died 
in  ten  hours. 

I had  a fowl  bit  in  the  fame  way  by  two  vipers, 
and  immediately  applied  the  ligature.  In  two  hours 
the  leg  was  fvvelled  and  livid  I made  fcarification^ 
as  above.  In  four  days  the  leg  was  covered  with  an 
cfehar,'  and  in  ten  the  fowl' recovered*  ' , 

I had  another  fowl  bit  by  two  vipers,  in  the  leg, 
which  I immediately  tied.  After  two  minutes  I 
made  the  fcarifications,  Wafliing  the  blood  from  the 
wounds  for  a long  time  with  warm  water,  and  cover- 
ing the  leg  with  linen.  In  two  days  a black  efchar 
formed  OQ  the  part ; in  three  days  and  an  half  the 
fowl  died. 

I had  the  leg  of  another  fowl  bit  by  two  vipers 
and  immediately  tied  it,  making  the  fcarilications, 
and  walhing  it  with  warm  water.  This  being  dune, 
I flrewed  a great  deal  of  powdered  bark  on  the  Incit 
■lions,  and  covered  the  whole  with  linen.  In  twen- 
ty hours  I removed  the  ligature,  and  the  fowl  reco- 
vered in  a few  days. 

F 2i  I rc- 
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I repeated  the  above  e^tperiment  in  all  its  circurn- 
llances,  on  another  fowl.  After  twenty  hours  I re- 
moved the  ligature,  and  in  twenty  more  the  fowl 
died.- 

1 had  two  chickens  bit,  each  of  them  by  two 
vipers,  feveraf  times  in  the  leg,,  which  I bound  a- 
iliort  time  after,  I made  the  fcarifications,  and  ba- 
■-•thed  them  lengthways  with- the  volatile  alkali,  very 
' much  diluted  with  water.-  After  eight  hours  I re- 
moved the  ligature  from' one  pf  them,  which  died 
in  three  hours  more',  At  the  fame  time  I loofened 
‘ the  ligature  of  the  other,  and  two  days  after  it 
died, 

I had.a  fp.wl  bit  in  the  leg  b^^  twm'  vipers;  I 
bound  the  part,  fcarified  it,  wafhed  it,  and  covered 
k abundantly  with  the  cortex.  It  died  in  the  fpace 
of  feven  hours,  even  before  the  ligature  was  re- 
moved. 

I had  another  fowl  bit  in  the  leg  by  two  vipers,, 
and  immediately  afterwards  tied  it.  I made  feari- 
figations  into  it,  and  moiflened  it  with  warm  water 
in  which  common  fait  had  been  diflblved.  The 
fowl  died  in  lixteen  hours,- the  ligature  remain-' 
Ing  on.  . ^ 

This  experiment  I repeated  on  two  other  fowls^ 
and  made  ufe  as  above,  of  the  diflblution  of  fea  fait. 
In  twenty-four  hours  I removed  the  ligatures,  and 
in  twenty-four  hours  more  the  fowls  both  died. 

After  making  the  fcarifications,  I tried  the  info- 
fion  of  the  bark  on  two  other  fowls  bit  as  above^ 

In 
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tn  twenty  hours  I removed  the  ligatures,  and  in 
twenty  more  the  fowls  bqth  died. 

'l.had  another  fowl  bit  by  two  vipers  in  the  leg, 
which  I immediately  tied.  I fcarihed  it,  wafhed 
if,  and‘kept  it  immerfed  in  lime  water  which  I had 
made  warm,  for  twenty.-five  minutes.  After  twenty- 
hours  r removed  the  ligature.  Jn  three  da^^s  the. 
/owl  died.  . . / 

I made  the  fame  experiment  on/another  fowl., 
keeping  its  leg  for  two  hours  in  warm  lime  water. 
In  twenty  hours  1 took  off  the  .ligature,  and  in 
thirty -five  the  fowl  died.  , ^ ,;c  , 

1 repeated  the  ligature  .and  /earifications  on 
twelve  other  fowls,  the  leg.  of  each  having  been  bit 
by  two  vipers,  and  immediately  tied,  four  .were 
fcarified,  and  the  parts  kept  during  ^ an  hour  in  a 
llrong  infufion  of  bark  in  warm  watei|^  ,,In  four 
others  tliey  were  kept  for  an  hour  in  fimpje  warnt 
water,  and  thofe  of  the  laft  four  in  a mixture  oi 
Warm  water  and  the  volatile  alkalis  ; I oovered  tl^e 
legs  with  linen,  and  in  fix  hours  removed  the-  lig^?; 
lures.  Three  of  thofe  treated  -wklv  the  bark,  two 

A 

.treated  with  warm  water,  and  three  with  the  vola- 
file  alkali,  died.  ' .j  ' 

•The  refult  of  the  nu me rou^;  latter  .experkuents 
Oft  the-'iife  of  the  ligaturfe  agaittlV-tl^-  bke  .of  the  vi- 
per, neither  affords  us  that  certainty,  nor  that  gene- 
rality,'we  might  have  expected  on  b^inning  them. 
Not  that/the  ligaturo  ought  to  bejifejpdied  as  totally 
ufeiefa,  fince  We  have  found  ii.a  ^9 

pigeons’  and  -giiineapigis.  ■ ; J.t , niRght , bocopae  fo  to 
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Other  animals,  and  perhaps  would  be  ufeful  to  all,' 
were  the  circumflances  with  which  it  ought  to  be 
tried,  better  known.  It  Appears  in  general,  that 
nothing  ought  to  be  expedted  from  fcariftcations, 
whether  larger,  or  fmaller,  or  more  or  lefs'llmple, 
linc6  we  have  feen  the  very  animals  fink  under  this 
operation,  who  would  the  eafiefi;  have  recovered 
with  ligatures  only. 

The  ligature,  -by  confining  the  blood  to  the  part, 
produces  a greater  local  complaint',  and  a fironger 
difpofition  to  gangrene  : for  this,  reafon  it  fiiould 
be  pretty  loofe,  and  ought,  to  be  removed  as  early 
aspoffible.  ■ < • • . 

I cannot  determine  what  utility'  it  may  be^pf  in 
man,  becaufe  I have  made  no  diredt  experiments; 
but  as  Tam  of  opinion  that  the  viper’s,  bite  is ’pot 
mortal  to  the  humin  fpecies,  the  ligature  in  this  cafe 
can  do-nb  moreithan  diminilh  the  difeafe'i  a very, 
flight  one  may  perhaps  be! Sufficient,  and  if  pray,- 
probably  ■Be'- removed  in  a .little 'time.  But  expo, 
riments  are'Vantihg  to  enable  me  to  fpeak  to  a cerr 
taiiity,  a!i^  thefe  experiments  are  very  rarely 
made  on  men.  p , . 

I wifhed  to  fee  if  the  difeafe  which  the  viper’s 
venom  caufes  . in  animals^  diminiflies  when  the  .in'* 
cifions  are  made' above,  below,  or  abound; the,  parp 
bitten.  ‘ ■ i - ^ ir 

It  feemed‘'hatiiral  to  -fuppofe,  that  as  the-, venom 
of  the  viper'  finds  its  way'  intb>  the  bipod  by- the  cirr 
culation,  it  would  alfo  introduce  itfelf  into  thp 'parts 
purpofely'"  wounded,-  at-  lea'ft  into-  tbofe  that,  -ap- 
' . • c proached 
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^roaehed  the  neareft  to  the bitten...  In, this 
cafe  it  likewife  feemcd  very- probable,,, that;  th<? 
quantity  of  venom  being  thus  diminiflicd  byQdts 
more  extenfive  diflribution,  not  only  the  internal 
difeafe,  but  alfo  the  ext.eriKil^mala^y  wpuld  be  idi- 
minifhed  too;  and  that  by  this' means  thegatigrenc 
of  the  part  would.be  iftoppedy:,, or  atdeaft  rejjdyred 
lefs  dangerous.  . . I .-or, 

But  the  following  experiments  lliow  the;lb:ilevi4?: 
pendence  to  be  placed  on  anak)gical  ptojofs-,  and 
probable  reafonings  in  matters  of  fadt.' . ' ■ niv.  - i,, 

I had  the  leg  of  a fowl  bit  repeatedly  by  a fingfej 
but  very  large  viper ; I made  two  fmall  mCdifions 
-into  the  inner  part  of  the  leg,  above  and’beidv^  the 
part  bitten.  The  fowl  died  at  the  end  of  an.'hdur, 
•with  the  part  bitten  cohfiderably  difeafe  d,  but' with- 
out any  change  in  the  two  artificial  wounds.’  w«  . 

I had  another  fowl  bit  repeatedly  in  the.  legi.by.a 
viper,  and  made  a little  incifion  into  the 
oppofite  to  the  part  .^bitten,  •and  a fecond  one  htto 
the  mufcles  of  the  other  leg.  la  fix  hours  the  fowl 
was  much  difeafed,.  ' in'  thirty:  hours  thc  iegA'as 
livid,  even  at  a great  diftairce  from  the  partvf  .I® 
fixty  hours  the  fowl  died,  with"  the  leg  in  .a, 4^^ 
grened-flate.  in  all  tlvs  time  I obferved  noichaitgp 
in  the, two  ineifions.  ■ . ‘jd-hni; 

1 repeated  this  experiment : on  diffe'rejit 
with  the  fame  fuccefs,.and  never  perceived  tiigkA'b? 
artificial  wounds  were  affedted  by  .the,  vengiu'if^Orjbff 
it  feems  to  be  .a  trutltleftablifl.ved 
that  the  venom  once  introduced  into  the  blood,  and 
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circulating  with  that  fluid,  may  qccaflpn  death  ^ 
but  thac  it  cannot  communicate  itfelf  to  Ample  in- 
cifions,  even  when  made  in  the  vicinity  of  the  parts 
bitten.  ' • " ... 

I feel  that  I have  been  two  prolix.  I might 
have  been  lefs  fo,  and  perhaps  even  more  clear,  had 
I followed  the  fynthetick,  inftead  of  the  analytical 
method.  I preferred  the  latter,  prefenting  my  expe- 
riments in  the  order  in  which  I made  them.  I have 
not  even  dreaded  the  difclofing  my  errqurs,  and  the 
fliewing  how  often  I have  been  obliged  to  begin 
over  again.  The  analytical  method  is  certainly  nei- 
ther the  fliorteft  nor  the  moll:  favourable  to  a wri- 
ter * but  it  is  the  moft  certain,  the  moft  luminous, 
and  the  only  one  which  leads  immediately  to  a dif- 
covery.  It  infpires.  the  reader  with  confidence, 
Ihows  in  what  way. ;the  naturalift.  has  fearched  intp 
nature,’ and  in  what  .way  fhe  has  apfwered  t;o  his 
refearches.  I^is  faults  are  at  the  fame  time  obfer- 
Ted,  the  efforts  he  makes  to  come  at  the  truth, 
and  the  difficulty  qf  attaining  it. 

Works  that  prefent  fomething  new^  ought. all  to 
be  written  in  the  way  I have  made  choice  of  in  pro- 
•ceeding  thus  far.  When  the  methods,  are  feen 
which  have  led  to  difcovery,  the  merit  of  the, work, 
and  the  authour’s  opinions  will  he  the  beff  judged  of  ^ 
all  will  be  free  from  that  myfteryand  referve  which 
abound  In  writings  formed  on  the  f3mtheticfc  plan, 
5W' Which  the  traces  are  wanting  that  bave-guidcd 
to  a'difcovcryj  But  nwn  loves  rather  to  be  admired 
1 • • - - ■ w L-  a ..  ; . ' than 
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than  iifeful,  marvellous  than  true,  difficult  than  im- 
portant. 

I have  made  more  than  6000  experiments;  I have 
Had  more  than  4000  animals  bit ; I have  employed 
upwards  of  3000  vipers,  and  may  have  been  de- 
ceived ; fome  effential  circumftance  may  have 
efcaped  m*e  : I may  have  ncgledted  fome  other, 
not  thinking  it  neceffary  ; my  con-fequences  may 
have  been  too  general,  ray  experiments  too  few  in 
number.  In  a word,  I may  very  eafily  have  been 
miftaken,  and  it  would  be  almoft  impoffible  that  I 
Ihould  never  have  been  fo  in  a matter  fo  difficult, 
fo  obfcure,  and  likewife  fo  new.  It  is  fufficient  for 
me  to  declare  the  having  written  nothing  but  what 
I have  feen,  or  at.leaft  have  believed  to  fee. 

In  reviewing  my  journal  of  experiments,  I per- 
ceived fome.  miftakes  in  it,  and  found  that  I had 
written  in  fome,  places,  what  1 could  not  poffibly 
have  obferyed.  . It  likewife  happenal  to  me  fe- 
veral  times,  in  copying  the  experiments  fronvthe 
journal,  to  read  in  one  waiy, . and  write  in  another* 
This  is  a new  fource  of  errours  into  which  ,I  may 
cafily  have  fallen,  • How  little  certain  are.  we,  even 
in  things  we  believe  ourfelves  belt  Ikilled  in,  and  in 
.which  we  have  the  leaft  apprehenfion  of  being,  mifr 
taken  ! I know  but  one  clafs-  of  people  who  never 
err ; thofe  who,  do  nothing;  obferve  nothing,  and 
Inake  no  experiments.  All  others  are  led  into 
errours  ; and  the  more  experiments  they  make,  the 
more  they  are  deceived  : but  we  mu  ft  not  defift  on 
fhat  account  from  confulting  nature,  and  ought  not 
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to  blufh  when  a Newton  himfelf,  who  was  fcarccly 
ever  miflaken  in  the  fublifneft  calculation,  has  been 
deceived  in  matters  of  mere  faft  and  experiment. 

It  is  incumbent  on  me  likewife  to  obferve,  that 
a part  of  my  experiments  on  the  venom  of  the 
'vij>er,  was  made  in  the  rudeft  feafon,^  in  winter. 
It  is  natural  to  conceive,  that  the  vipers  I employed 
could  not  be  in  full  vigour  ; that  they  would  exert 
iefs  ftrength  in  biting  the  animals  ; and  that  not 
having' been  nourifhed  for  feveral  months,  their  vd- 
iiom  would  be  in  a lefs  quantity.  I can  eafily  con- 
ceive, that  in  a more  favourable  feafon,  as  in  the 
futnmer,  and  in  a warmer  climate,  the  elfedls  would 
be  in  feme  way  different,  and  in  general  greater. 

I might  likewife  have  been  deceived  by  thofe 
\rho  furniflied  me  with  the  vipers.  I had  a cuf- 
tom  in  the  beginning,  of  returning  thofe  I had  em- 
ployed in  biting  the  animals,  when  I had  no  occa- 
lion  to  kill  them.  I have  every  reafon  to  believe, 
that  the  vipers  already  made  ufe  of,  have  been  fold 
to  me  a fecond  time  : this  I no  fooner  fufpedted, 
than  I determined  to  kill  them  without  referve, 
after  having  employed  them  in  my  experiments. 

On  all  thefe  accounts,  and  perhaps  on  many 
others  which  I am  ignorant  of,  my  experiments 
might  be  liable  to  fome  variation,  were  they  to  be 
repeated  ; but  this  does  not  render  the  principal 
truths  I have  deduced  from  them  lefs  certain.  I 
hope  that  my  work  will  be  diflinguifhed  by  the 
experiments,  inductions,  obfervations,  and  confe- 
quences  it  contains.  ■ If  my  confequences  are  fall®, 
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and  my  indudlions  unjuft,  my  readers  will  foon 
perceive  it,  and  no  errour  will  be  occafioned  by 
them.  But  if  I have  been  miftaken  in  the  fafts 
themfelves,  if  I have  not  made  my  obfervations 
well,  my  miftakes  will  be  communicated  to  others, 
and  will  ferve  as  a bafts  to  "a  falfe  theory.  It  is 
for  this  reafon  that  I have  endeavoured  to  be  as 


exadt  as  poflible  in  the  fadts,  and  have  entered  into 
a long  detail  on  feveral  of  them.  In  feveral  places 
I have  defcribed  my  experiments  at  length,  and  in 
a great  number.  I might  have  been  lefs  tedious  ; 
I might  have  given  the  ftmple  refults;  but  I muft 
then  have  been  believed  on  my  word,  and  my 
readers  have  been  deprived  of  the  pleafure  of  judg- 
ing for  themfelves,  which  can  alone  lead  to  evidence 
and  convidtion. 


Beftdes  the  greater  part  of  my  experiments  re- 
late to  queftions  entirely  new,  and  in  regard  to 
which  either  nothing  has  been  done  before,  or  the 
©bferVationsi badly  made.iivrlt  was  therefore  necef- 
fary  to  extend  them  in  jfQOieimeafure,  .and  I hope 
my  readers/'^ill  thank  nil  fbcifo  doing,'  .^rf  rbi;;-;,- 
■ -Now,- that  a bafts  pfseiperimeats,  and.  gfld,^]:^'- 


mined  fadts,  is  formed^rionitlae^bite  of .the.iVdper, 
the  natiiralifti-will  continue  hi^:rdfearches  with ''.more 

• V 

eafe^-and  will  prefent  them  'with  naord  brevity.  . 
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X>' W O years  after  having  made  atiPari&y  jwhere 
I then  was,  the  experiments  on  the  'sfiper’s)  mnoiH 
which  have  been  retetsd  itRhis  workjii^was.'mform* 
cd  in  Lohdion,  on  my  making  fome  ftay  .therey  that  a 
cert&ifn-fpecifick  agaihfl:  the  bite  of  this  ^cJ6ature  Was 
3^ft  diibovered  in  itaiyi.  .iXhe  little  ,-filw^£ief9,I;,ha4 
met  with- ini  France  and  in  Italy  fomeiyeaiS/before, 
in  my  fearch  into  an  efficacious  remedy  againft  the 
venom  of  this  creature,  gave  me  a very  earneft  de- 
fire  to  enrich  my  work  with  fo  important  a difeo- 
vcry«A 

His 
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His  Excellency,  Count  Belgioyofo,  Afnbaffador 
from  the  Court  of  Vienna  to  London,  who  efleems 
the  fciences  becaufe  he  'knows  the  importance  of 
them,  had  the  civility  not  only  to  procure  me  the 
treatife  publifhed  in  Italy  on  this  remedy,  but  like- 
wdfe  to  give  me  one  of  the  Jiones  which  are  the 
fubjedt  of  this  treatife,  and  to  which  are  aferibed 
the  faculty  of  curing  the  bite  of  the  viper.  This 
had  been  fent  from  Milan,  and  had  -been  prepared 
by  the  author  himfelf.  On  this  occafion  I was 
Ihown  feveral  letters  from  Milan  and  Vienna, 
which  related  wonders  of  this  new,  but  already  fa- 
mous remedy.  Miracles  had  been  done  with  it, 
they  faid,  at  the  firft  of  thefe  two  places,,  and  they 
affirmed  that  the  belt  phylicians  of  that  famous  city, 
had  a knowledge  of  them.  They  like  wife  added, 
that  the  rare  and  very  important  difcovery  had  been 
made,  that  the  fo  much  boafted  cobras  Jiones  were  no- 
thing more  than  calcined  hartlho'tn. 

The  treatife  I read  was  entitled,  Treatife  on  the 
Efficacy  of  an  Alexipharmick  agahiji  the  Venom  of  the 
Viper y by  the  Abbe  de  Tecffjeyer  (<?).,  It  contains  di- 
vers experiments  which  deferve  attention,  and 
which  tend  to  prove  that  calcined  hartfhorn  is  a 
certain  remedy  againft  this  creature’s  bite. 

The  perufual  of  this  treatife  gave  me  a ftill 
greater  defire  of  verifying,  myfelf,  the  utility  of 
this  boafted  remedy  ; fince  the  only  way  to  be  af- 

{a)  This  treatife  was  printed  in  the  Raccolta  dj  Opvs- 
coti  ScBLTi,  of  Milan. 
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-fured  of  an  experimental  truth,  is  to  have  recoUrle! 
•to  experiment  itfelf.  The  different  cures  related 
by  the  Abbe  Tecmeyer,  however  brilliant  and  ex■^ 
■traordinary  they  may  be,  are  neverthelefs  neither  fo 
•numerous  nor  fo  varied,  as  I at  leaft  Ihould  have 
defired  them  in  fo  important  a matter.  ]N  cither 
could  I conceive  that  hartfhorn,  calcined  only  to 
blacknefs,  as  the  Abbe  Tecmeyer  will  have  it,  could 
be  a certain  remedy,  whilll  calcined  white,  in  which 
.way  I had  tried  it  in  France,  I had  not  found  it  of 
,any  value.  I however  thought  it  neceflary  before 
I ventured  my  opinion,  to  make  a great  number  of 
experiments  on  different  animals  with  this  Jione^ 
which  I ihall  agree  with  the  authour  in  call- 
ing fo. 

It  is  likewife  true  that  on  revifing  this  treatife,  it 
appeared  to  me  that  the  authour  of  this  new  fpe- 
cifick  gave  too  much  extenfion  to  his  remedy,  and 
that  many  things  are  there  advanced  too  readily, 
which  have  either  not  been  fufficiently  proved,  or 
, ■ are  not  altogether  certain. 

For  example,  he  is  of  opinion  that  the  fmall 
piece  of  burnt  hartfliorn  applied  externally  to  the 
wound  made  by  the  viper,  heals  it  by  virtue  of  the 
volatile  alkaline  falts  contained  in  the  hartfhorn  from 
which  it  is  prepared. 

He  maintains  that  the  viper’s  venom  is  princi- 
. pally  compofed  of  acid  falts,  and  quotes  the  au- 
thority of  Mead,  and  his  own  obfervations  made 
*tvith  a microfeope.  He  even  .fays,  that  with  this 
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Veilonl  he  has  changed  the  blue  dye  of  the  turnefol 
red. 

He  believes  that  burnt  hartfhorn  abforbs  the  ve- 
nom of  the  viper,  becaufe  it  turns  milk  yellow,  after 
it  is  removed  from  the  part  bitten. 

He  finds  h is  remedy  efficacious  againfl  this  ve- 
nom, ten  hours,  and  even  more  after  the  animal  has 
been  bit  by  the  viper,  and  when  the  fwelling  is  very 
•great,  the  fymptoms  very  violent,  and  the  indica- 
tions of  approaching  death  very  certain. 

He  finds  it  equally  ufeful  againfl;  the  bite  of  a 
mad-dog  ; and  fuch  is  his  good  opinion  of  thefe 
marvellous  Jlones,  that  he  believes  by  virtue  of 
them,  the  having  cured  wounds  made  in  the  pof- 
teriors  of  a man  with  the  teeth,  and  claws  of  a ti- 
ger. 

Laflly,  he  does  not  think  it  impoffible  but  that  the 
tooth  of  the  caiman,  a fpecies  of  crocodile,  limply 
carried  in  the  pocket,  will  cure  the  bite  of  a viper. 

He  aflerts  afterwards,  that  Redi  is  miftaken  in 
fuppofing  that  the  cobras  Jlones  are  no  fpecifick 
againfl  the  bite  of  the  viper  ; and  he  believes  that 
this  celebrated  phyfician  made  his  experiments  on 
falfe  ones.  The  thing  is  certainly  poflible;  but,  if 
the  true  and  efficacious  ftones  are  nothing  more  than  - 
pieces  of  badly  calcined  hartfhorn,  I do  not  fee 
vvhat  could  have  induced  them  to  impofe  on  Redi, 
in  giving  him  falfe  for  real  ones,  fince  the  latter 
might  fo  very  eafily  have  been  made,  Befides,  it 
appears  that  Kempfer  thought  but  little  of  thefe 
true  Hones,  called  by  the  Indians  de  cobras  di  cabelUy 
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and  that  he  did  not  place  the  fmalleft  confidence 
in  them.  In  his  Amanitates  Exotica  he  fpeaks  of 
them  in  the  following  manner:  de  efficacia  hujUi 
lapidiSy  et  qna  in  dies  cum  ipfo  dijiinguuntur  in 
India  expermentis  miilta  dicenda^^  inquirenda,  dubitanda 
•venirent  (^a').  Saltern  fateor  ingenue  penh  nie  valorem 
lapidis  femper  manjijfe  in  fufpenfo,  dum  quid  erroris,  et 
fallacia  fublatere  pojfet  propriis  experimentis  non  ex- 
ploraverim  (b).  And  he  knew  them  fo  well  that  he 
defcribes  them,  and  neither  believes  them  natural 
fton'es  nor  engendered  in  the  brain  of  the  fnake  j 
he  even  feems  difpofed  to  think  them  made  of 
hartfliorn  : fubjlaniianiy  fays  he,  in  fpeaking  of  thefe 
ftones,  ohtinet  firmam  et  duram,  levem  tamen,  hie  ibi 
porofamy  et  quodammodo  corneamy  i'ta  tit  appareat  for- 
matus  ex  cornu  cervi  in  vapiyce  vel  liquor e aliquo  mace- 
rato  thiSloqiie ; 'riifi  forte  fragment um  fit  lapidis  Con- 
noor  variegati  ita  hie  lapis  di^us  d patria  Connoor  mul- 
tatria  provinciay  lufitanis  ibidem y Pedra  frigue  dicla  d 
tqualitate  refrigirantCy  ^que  triplicis  differentia  five 
coloriSy  nimirum  albuSy  citrinus  et  obfeure  cceruleuSy  qui 
pofremo  nephritico  lapidi  in  omnibus  prater  levitatem 
fimilUmus  eji»  §luotquot  videre  mihi  contingit  per  In- 
diam  firmam  et  infularem  pr a di^a  conditionis  et  figur a 
fuerunt^  ^.alifcumque  figur  a fuerint  prima  fronte  ap- 
parebunt  baud  quaqudm  naturalesy  et  in  cerebro  vipera^ 
quod  vulgo  creditur,  genitos  effcy  et  ut  frufir a fuerit^ 
qui  illos  in  anguium  capitibus  quarerent  (c). 

(<z)  Keinpheri  Amjenitates  Exoticac.  LemgovisB, 

Fate.  III.  p.  579. 

[h)  P.  580. (r)  P.  581. 
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Such  are  the  opinions  of  the  Abbe  Tecmeyer  Iii 
this  treatife,  and  I confefs  they  have  appeared  to  me 
very  lingular. 

But  Ihould  it  even  be  true  that  burnt  hartlhorn 
cures  the  bite  of  the  viper,  I can  never  be  induced 
to  believe  that  fuch  an  effedt  is  due  to  the  alkaline 
falts  of  this  fubftaiice.  I have  demon  11; rated,  fo  as 
to  place  it  beyond  a doubt,  that  the  fluid  alkali  it- 
felf  is  of  no  utility  in  this  difeafe,  and  that  the  ve- 
nom of  the  viper  in  fubftance,  mixed  with  alka- 
line falts,  preferves  all  its  activity,  and  kills  as 
heretofore. 

It  is  belides  an  errour,  that  the  venom -of  the 
viper  is  compofed  of  falts,  and  that  thefe  falts  are 
acid  ; and  it  is  alfo  falfe  that  it  changes  the  tindlure 
of  violets  red.  In  the  courfe  of  my  work  I have 
already  pointed  out  the  errour  of  Mead,  and  of 
other  naturalifts,  who  have  fucceeded  him,  as  to 
the  falts  in  the  venom  of  the  viper.  It  is  lingular 
to  ‘fee  miflakes  repeated  by  others,  which  were  re- 
futed more  than  ten  years  ago. 

The  flight  change  of  colour  obferved  in  the 
milk,  which  is  in  itfelf  in  a degree  yellow,  cer- 
tainly cannot  be  caufed  by  the  hartlhorn’s  abforb- 
ing  the  venom,  on  being  applied  to  the  part  bitten ; 
for  a quantity  of  milk  fcarcely  fuflicient  to  cover , 
the  bit  of  hartlhorn,  will  not  become  yellow  if  the 
venom  of  feveral  vipers  be  united  with  it.  This 
colour  of  the  milk  is  caufed  by  the  bloody’s  being 
abforbed  by  the  hartlhorn  when  applied  to  the 
VoL,  II.  G bitten 
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bitten  part ; and  in  fadt  it  tinges  it  equally  wneir 
applied  to  a part  wounded  but  not  envenomed. 

But  it  is  time  to  proceed  to  experiments,  which 
can  alone  determine  whether  a piece  of  burnt  hartf- 
horn  is,  or  is  not,  a certain  remedy  againft  the 
venom  of  the  viper.  It  has  been  feen  in  feveral 
parts  of  this  work,  how  little  truft  lliould  be  re- 
pofed  in  experiment's,  even  when  they  appear  the 
nroft  conftant.  I have  fometimes  feen  five,  fix, 
and  even  more  animals  recover,  one  after  another 
of  the  bite  of  the  viper,  and  fliortly  after  as  many 
of  them  die,  without  my  having  done  any  thing  to 
them  in  either  in  fiance  : and  1 have  fometimes  met 
with  the  fame  confequences  in  applying  the  fame  re- 
medies to  the  fame  animals  in  the  fame  circum- 
ftanccs.  In  one  infiance  I Ihould  have  judged  that 
fuch  a fubfiance  was  a fpecifick  agaiq^:  the  bite 
of  the  viper,  and  in  another  that  it  was  either  hurt- 
ful or  totally  ufelefs.  This  is  the  rifk  we  incur  in 
not  fufficiently  multiplying  experiments.  I do  not 
pretend  to  have  myfelf  guarded  againft  this  incon- 
venience in  all  the  parts  of  the  prefent  work  on  the 
venom  of  the  viper,  although  it  is  true  that  I have 
varied  and  multiplied  the  experiments  exeedingly, 
as  much  at  leaft  as  rny  circumftances  at  the  mo- 
ment permitted  me. 

But  in  the  prefent  cafe  I imagined  that  a limited 
number  of  experiments  would  fuftice  to  determine 
the  utility  of  this  remedy.  The  many  obfervations 
I had  already  made  on  the  bite  of  the  viper,  and 
the  knowledge  they  had  given  me  of  the  animals 
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I wifhcd  to  employ,  enabled  me  to  forbear  the 
multiplying  them  ftill  more. 

The  firft  thing  to  which  I applied  myfelf  to 
fucceed  in  my  experiments,  was  to  procure  a fuf- 
ficient  number  of  pieces  of  hartlhorn',  prepared  in 
the  way  defcribed  in  the  above  cited  treatife, 
and  quite  black.  I had  taken  them  from  that 
part  of  the  horn  which  is  fixed  in  the  animal’s 
head.  Applied  to  the  tongue,  they  adhered 
ftrongly  to  it.  I prepared  many  of  them,  and  of 
this  number  I chofe  the  bell:,  to  the  end  that  my 
experiments  might  be  made  at  the  fame  time,  on 
the  fame  animals,  and  with  the  fame  circumllances. 
After  having  made  ufe  of  them,  I put  them  in 
milk  or  in  wine,  as  the  authour  diredts,  and  having 
left  them  there  for  feveral  hours,  I afterwards  ex- 
pofed  them  a great  while  to  the  fun,  or  to  a gentle 
fire,  till  they  adhered  to  the  tongue  as  before.  I 
had  likewife  the  advantage,  as  I have  mentioned 
before,  of  having  had  one  of  them  brought  from 
Italy.  I made  ufe  of  thefe  Jiones  feveral  times,  with 
the  fuccefs  that  will  be  feen. 

Before  I give  the  principal  confequences  of  mv 
experiments,  I think  it  proper  to  obferve,  that  I 
began  them  in  London  in  the  month  of  March,  and 
did  not  finilh  them  till  the  latter  end  of  the  month 
of  May.  Although  it  was  the  mildelt  feafon  that 
had  been  felt  for  fome  years  in  England,  it  did  not 
prevent  feveral  days  being  very  cold,  in  confe- 
quence  of  which  my  vipers  feemed  to  me  to  be 
much,  benumbed  and  very  inactive.  In  general  I 
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' thought  that  I found  them  iefs  adtive  there  than  irf 
France,  and  Iefs  fo  in  France  than  in  Italy  ; fo  that 
the  confequences  of  my  experiments  on  thefe  ani- 
mals mufl;  differ  fenfibly,  but  only  from  greater  to 
Iefs.  It  is  however  true  that  vipers  are  venomous 
in  all  countries,  and  that  their  venom  can  kill.  To 
accomplifh  this  ami  in  cold  climates,  with  as  much 
certainty  as  in  warm  ones,  it  will  be  fufhcient  to 
make  them  bite  the  fmallell  animals,  or  to  employ 
feveral  to  bite  a fingle  one.  In  this  way  the  effedls 
may  be  rendered  nearly  equal  in  all  countries,  and 
at  all  feafons.  Thus  then,  the  acdion  of  the  viper’s 
venom  is  in  proportion  to  its  quantity,  when  all 
other  circumftances  are  abfolutely  equal ; they 
however  vary  to  fuch  a degree,  that  one  can  fcarcely 
pronounce  any  thing  certain  on  them,  even  when 
every  poflible  ftep  has  been  taken  to  fucceed,  and 
to  caufe  all  the  trials  to  be  quite  alike  in  their  cir- 
cumftances. Let  us  proceed  to  experiments. 

I had  a pigeon  bit  once  in  the  right  leg  by  a vi- 
per, and  at  the  fame  inftant  applied  to  it  the  Italian 
Jione,  which  immediately  faftened,  and  remained 
on.  Seven  minutes  after  the  pigeon  gave  tokens  of 
difeafe,  and  was  dead  in  twelve.  I detached  the 
ftone  by  force,  and  put  it  in  milk  for  other  experi- 
ments. 

To  make  a comparative  one,  I had  another  pi- 
geon bit  in  the  leg  by  a viper,  and  it  died  in  fix- 
teen  minutes. 

I expreffed  the  venom  from  the  teeth  of  a viper 
forced  into  the  mufcles  of  a pigeon’s  leg,  and  ap-- 
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plied  the  Italian  Jlone,  which  faftened  immediately 
to  the  wounds.  The  pigeon  died  in  eighteen  mi- 
nutes, without  the  Jione  having  detached  itfelf. 

I made  the  fame  experiment  on  another  pigeon, 
with  teeth  taken  from  a'  fecond  viper,  and  it  died  in 
twenty-two  minutes.  , 

I had  a pigeon’s  leg  bit  once  by  a viper,  and  Im- 
mediately applied  the  Italian  Jione,  which  did  not 
loofen  of  itfelf.  The  pigeon  died  in  four  hours. 

To  make  a comparative  experiment,  I had  ano- 
ther' pigeon  bit  once  in  the  leg  by  a viper,  and  ap- 
plied the  Jione  wrapped  in  a piece  of  bladder,  bindr 
ing  it  to  the  part.  The  pigeon  died  in  eight 
hours,  the  bandage  having  probably  retarded  the 
adtion  of  the  venom. 

Another  pigeon  bit  in  the  leg  by  a viper,  died  in 
two  hours,  although  the  Italian  Jione  Hill  adhered 
to  it. 

I had  another  pigeon  bit  twice  by  a viper,  and 
made  a very  fmall  opening  with  a lancet  at  the  place 
where  the  teeth  had  penetrated,  immediately  ap- 
plying  to  it  the  Italian  Jione.  The  pigeon  died  in 
fix  minutes,  the  Jone  Hill  adhering. 

I had  fix  other  pigeons  bit  by  as  many  vipers. 
To  four  I applied  the  jione,  to  the  other  two  J did 
not.  One  of  the  laft  died  twenty  minutes  after, 
the  other  in  an  hour.  The  firfi:  four  all  died  in 
lefs  than  twenty  minutes,  and  one  of  them  at  the 
end  of  eleven.  The  Jione s w'cre  Hill  attached  to  the 
parts  bitten. 
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This  experiment  was  repeated  on  fix  other  pir 
geons,  to  each  of  which  I applied  a Jlone.  They 
all  died ; three  in  fixteen  minutes,  and  three  in 
twenty-feven.  Five  of  the  flones  continued  to 
adhere  : the  one  which  fell,  belonged  to  a pigeon 
that  was  one  of  the  latefl;  to  die.. 


Experiments  on  ^adrupeds, 

Perfuaded  of  the  little  efficacy  of  thefe  Jlones  in 
the  cafes  of  pigeons,  I wilhed  to  fee  if  they  would 
be  of  more  ufe  to  quadrupeds.  I made  choice  of 
fmall  guineapigs  and  very  fmall  rabbits. 

I had  a guineapig  bit  in  the  leg  by  a viper,  and 
having  dilated  the  wound  a little,  applied  the  Italian 
Jione  to  it,  which  faftened  very  well.  It  died  an 
hour  after,  the  ftone  fiill  remaining  on. 

I had  the  leg  of  a guineapig  bit  by  a viper,  as 
above.  This  one  died  before  the  ftone  was  applied 
to  it,  and  almoft  at  the  moment  of  its  being  bit  : 
a very  rare  cafe,  and  fuch  as  I have  obferved  only 
once  in  the  courfe  of  my  experiments  on  the  ve- 
nom of  the  viper. 

I immediately  had  another  hit  in  the  fame  way, 
and  applied  nothing  to  it  : it  died  four  hours  after. 

At  the  clofe  of  thefe  laft  experiments  I had  fix 
guineapigs  bit  fucceffively ; to  four  I applied  the 
Jione,  tQ  the  other  two  I did  not.  Three  of  the 
Jirft  died  in  two  hours,  and  one  of  the.  tvyo  laft  in 
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twenty-fix  minutes.  The  two  others  had  no  per- 
ceptible complaint. 

Thefe  experiments  on  the  guineapigs  likewife 
bear  witnefs  to  the  inutility  of  the  propofed  re.- 
medy. 

I however  made  ftill  fome  others  on  rabbits,  and 
can  certify  that  the  refult  of  them  was  entirely  con- 
formable to  that  of  the  preceding  ones.  The  de- 
tail of  them  here  would  be  tirefome.  The  fa6t  is, 
that  they  not  only  did  not  prove  the  Jlone  ufeful 
againft  the  bite  of  the  viper,  but  gave  the  cleareft 
evidence  on  the  contrary,  of  its  being  totally  ineffi-  ' 
cacious. 

Let  not  particular  cafes  be  urged  againft  me, 
either  of  animals  recovered,  or  of  men  who  have 
been^bit  aiift  have  not  died,  after  the  application  of 
the  cobra's  Jlone.  Experiments  on  men  prove  no- 
thing, fince  the  viper’s  venom  is  not  ufually  mor- 
tal to  them,  any  more  than  it  generally  is  to  large 
animals.  To  determine  if  this  jlone  is  ufeful  or 
not,  experiments  muft  be  oppofed  to  others  made 
on  animals  on  whom  no  remedy  has  been  tried,  and 
it  is  neceflary  to  make  a great  number  of  them. 
For  example,  let  one  hundred  animals,  fuch  as 
pigeons,  fmall  rabbits,  and  guineapigs,  be  col- 
lected, and  let  them  be  bit  by  as  many  vipers,  an 
equal  number  of  times  in  the  fame  parts.  Let 
half  of  thefe  animals  b^  treated  with  cobras  Jlone s, 
or  other  boafted  remedies,  and  let  thofe  which  re- 
main be  left  to  themfelves.  Let  the  number  of  thole 
that  die  on  each  fide  be  remarked,  and  if  there  is 
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a very  fenfible  difference  in  favour  of  the  remedy* 
applied,  I fhall  fay  that  that  remedy  is  probably 
iifeful.  If  the  fame  experiment  is  repeated  two  or 
three  times  on  the  fame  number  of  animals,  and 
the  confequences  are  always  the  fame  as  in  the  firft 
cafe,  I fliall  then  fay  that  the  utility  of  the  remedy 
is  a truth  demonflrated  by  experience,  but  it  will 
not,  on  that  account,  be  a fpecifick,  a certain  re- 
medy. To'be  fo,  it  will  be  neceffary  that  none  of 
the  animals,  or  at  leaft-  a very  few  of  them,  die. 
But  after  the  many  experiments  I have  made,  I 
look  upon  this  fpecifick  as  impoffible,  or  at  leaft  1 
do  not  think  it  will  ever  be  difcovered.  This  is 
not  a conlbling  idea,  but  it  feerns  juft.  I do  not 
wifli  to  difcourage  any  one,  or  to  keep  others  from 
making  new  refearches;  but  too  fanguine  a hope 
frequently  caufes  that  time  to  be  loft,  which  might 
have  been  ufefully  employed. 

I hope  that  certain  perfons  will  not  be  fo  eafily 
difpofed  to  believe  in  prodigies,  and  to  trumpet 
forth  dreams- as,  very  important  difcoveries;  and 
that  certain  other  perfons  will  miftruft  their  own 
ftrength  a little,  and  even  fometimes  their  own  ex- 
periments: for  it  is  eafier  to  believe  than  to  judge, 
and  .it  is  likewife  ?afier  to  fee  imperfectly  than 
clearly, 

J^xperiments  according  to  the  method  propofed  hy 

Kempfer. 

I flrall  finifli  my  experiments  on  the  venom  of 
the  viper,  by  a detail  of  what  I have  obferved  in 
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making  trial  of  Kempfer’s  method  againft  the  bite 
of  that  animal,  that  is  to  fay,  in  employing  fcari- 
fications  and  the  theriaca.  I relate  it  the  more 
willingly,  lince  in  trying  Kempfer’s  method,  I 
thought  it  proper  to  make  fome  experiments  which 
ought  to  be  rendered  publick^ 

Kempfer  propofes  theriaca,  fcarifications,  and  li- 
gatures, as  a certain  remedy  againft  the  venom  of 
the  viper  and  other  fnakes.  In  the  courfe  of  my 
experiments  I have  already  proved  the  Inutility  of 
theriaca  applied  to  the  part  bitten,  or  taken'  inter- 
nally; and  have  obferved  that  fcarifications  and  liga- 
tures, inftead  of  being  ufeful,  are  confielerably  in- 
jurious. It  is  true  thatd  never  have  united  thefe 
remedies;  it  would,  however,  appear  tome  very 
fingular,  could  they  be  only  ufeful  when  joined 
together.  It  is  the  more  neceftary  to  have  recourfe 
to  experiment,  fince  Kempfer,  a very  grave  au- 
thour,  affures  us  that  heihas  found  his  remedy  con-* 
ftantly  efficacious,  and  hais  cured  all  the  pcrfon&td 
whom  he  could  apply  it  in  time.  • : : . . . 

I had  a guineapig.- bit.  once  by  a yipet;-e-ither  in 
the  leg  or  foot.  Having  applied  a ligatufe'y  I made 
flight  fcarifications  in  the  part,  fqueezcd  out  the 
blood,  and  covered  the  whole  with  theriadaV  obbV- 
ing  the  animal  to  fwallow  the  fame',  mixed-  withf 
water,  'I  Ke'  guineapig  lived,  but  a part  of  the  foot 
gangrened,  and  it  wasmever  afterwards  oftany  ufe.- 
I had  another  guineapig  bit  twice  in  the  foot  by 
a viper.  Having  made  the  ligature,^'  I fc^ified  the 
part  flightly,  prefTed  the 'blood  from'  it,-  and  co- 
vered 
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v€red  all  with  theriaca,  with  which  I rubbed  the 
foot  well.  The  animal  fwallowed  a great  deal  of 
theriaca  mixed  with  water;  it  loft  the  ufe  of  its 
foot,  but  recovered. 

By  way  of  making  comparative  experiments,  I 
prepared  two  guineapigs  as  above,  but  only  made 
the  ligature  and  fcarifications,  neither  applying  the 
theriaca,  nor  giving  it  internally.  One  died  in  five 
hours;  the  other  lived,  but  like  the  former' ones, 
loft  its  foot. 

. The  confequences  of  thefe  experiments  are  neir 
ther  uniform  nor  in  fufficient  number,  to  decide  as 
to  the  inutility  of  Kempfer’s  method.  I thought 
it  neceflary  to  make  frefli  experiments,  and  to  vary 
theoi  a Jittle^  operating  likewife  on  different  ani- 
mals. ■ 

I had  the  leg  of  a guineapig  bit  twice  by  a viper. 
It  was  tied  and  fcarified,  the  blood  fqueezed  from 
it,  tlien  well  covered  with  theriaca,  which,  when 
diflfolved,  I made  the  animal  drink  repeatedly.  It 
' died  in  two  hours. 

Another  guineapig,  fomewhat  fmaller,  was  treated 
in  the  fame  way,  and  died  in  four  hours. 

I had  another  guineapig  bit  as  ufual,  and  did  no 
more  than  fcarify  and  apply  the  ligature : it  died  in 
four  hours  and  an  half. 

I had  another,  a much  larger  one,  bit,  and  did 
not  treat  it  all.  It  died  in  three  hours. 

I had  four  others  bit  by  as  many  vipers,  each 
twice  in  the  foot,  and  treated  all  of  them  accord- 
ing to  Kempfer’s  method.  Two  died  in  lefs  than 
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four  hours ; the  other  two  came  off  each  with  the 
lofs  of  a foot. 

Having  had  fix  other  guineapigs  bit  as  above,  I 
treated  three  as  ufual,  but  not  the  other  three. 
Two  of  thofe  treated  died,  and  the  third- recovered 
without  lofing  its  foot.  As  to  the  others,  one  of 
them  died,  another  was  very  ill,  and  the  third  reco- 
vered, but  loft  its  foot. 

With  fome  ones  I afterwards  had  bit,  I tried  fca- 
rifications  and  ligatures,  and  covered  the  wounds 
with  theriaca,  without  making  them  fwallow  any  ; 
others,  on  the  contrary,  fwallowed  the  theriaca, 
without  having  fcarifications  made,  or  ligatures  or 
theriaca  applied  to  the  part  bitten.  The  confe- 
quences  appeared  to  me  to  indicate  the  inefEcacy 
of  the  theriaca  applied  to  the  part,  and  to  admit 
conclufions  that  the  fcarifications  and  ligatures  do  a 
great  deal  more  harm  than  good,  becaufe  in  general 
they  difpofe  the  parts  to  gangrene  the  readier,  I 
could  not  determine  that  the  theriaca  taken  inter- 
nally was  ufelefs,  fince  the  events,  though  neither 
fufhciently  conftant  nor  numerous,  were  more  fa- 
vourable to  it  than  not : but  to  be  better  affured  of 
this,  a greater  number  of  experiments  are  neceflary, 
than  that  I was  enabled  to  make;  and  although  the 
utility  of  it  fliould  be  fliown,  I believe  that  many 
other  fubftances  capable  of  accelerating  the  motion 
of  the  blood,  would  be  equally  ufeful. 

I made  many  other  experiments  on  pigeons  and 
fmall  rabbits,  conforming  myfelf  to  Kempfer^s 
method,  but  did  not  find  them  more  favourable  to 
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his  fyflem^  than  thofe  cited  above;  fo  that  I do  not 
hefitate  to  declare  that  this  method  is  neither  cer-r 
tain  nor  iifeful,  and  that  on  the  contrary  it  muft 
appear  in  the  higheft  degree  dangerous,  efpecially 
to  large  animals* 

But  whatever  may  be  the  inefficacy  of  the  re- 
medy propofed  by  Kempfer,  1 however  found  it 
fingular  that  feveral  of  the  pigeons  recovered,  al- 
though the  difeafe  of  the  venom  declared  itfelf 
with  the  moft  violent  fymptoms.  This  appeared 
to  me  fo  ftrange,  that  I determined  to  repeat  fe- 
yeral  experiments,  and  to  examine  afrefh  whether 
different  fiibftances  I had  tried  before,  and  found 
totally  ufelefs  againfl  this  poifon,  were  really  fo. 


Suhjlances  employed  dgainjl  the  Bite  of  the  Viper;  to 
P quicklime,  magnejia,  caujiick  alkali,  abforhent 
I earths,  and  calcined  hartjhorn. 

I had  a pigeon  bit  in  the  leg  by  a viper,  and 
having  made  two  flight  fcarifications,  I covered  the 
part  with  quicklime,  which  I kept  on  with  a loofe 
bandage.  The  pigeon  had  the  difeafe  of  the  ve- 
nom; the  leg  fwelled  and  blackened,  and  a fore 
formed  itfelf : but  in  fix  days  all  came  about. 

Having  had  another  pigeon  bit  as  above  in  the 
foot,  and  having  fcarified,  I applied  quicklime;  it 
died  in  twenty  minutes, 
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I repeated  the  fame  experiment  on  two  other  pi- 
geons ; they  were  both  very  ill,  but  neither  died: 
in  feven  days  they  were  perfectly  recovered, 

1 was  defirous  of  repeating  the  fame  experiment 
on  fix  other  pigeons ; two  only  died,  although  all 
the  fix  had  the  difeafe : however  one  of  diem  lolt 
its  foot  by  a gangrene. 

I took  two  of  thefe  recovered  pigeons,  and  had 
them  bit  each  fcveral  times  in  the  leg,  by  two  vi^ 
pers.  Having  made  the  accuftomed  fcarificadons, 
I applied  the  quicklime ; one  died  in  twenty-feyea 
minutes,  the  other  in  fix  hours. 

Of  fix  other  pigeons  bit  and  treated  as  above, 
with  fcarifications  and  quicklime,  two  died,  the 
other  four  all  recovered  in  nine  days.  Two  o£ 
them  had  the  mufcles  of  their  legs  fo  gangrened, 
that  they  never  could  ufe  them  afterwards. 

I repeated  the  fame  experiments  on  finall  guinba- 
pigs  and  rabbits,  and  the  confequences  of  them 
were  far  lefs  favourable  to  the  ufe  of  the  quick- 
lime, than  in  the  cafes  of  the  pigeons.  1 however 
in  my  firfl:  attempts  fancied  it  not  to  be  totally  ufe? 
lefs ; but  however  it  be  with  quadrupeds,  it  is  .cer- 
tain that  I deemed  it  of  ufe  to  pigeons,  all  of 
which  ufually  die  when  the  difeafe  of  the  venom 
communicates  itfelf  to  the  part  bitten  ; fuch  is  at 
leafi:  the  refult  of  experiments  made  at  Paris.  The 
pigeons’  legs  when  bit,  became  fwelled  and  li- 
vid, with  fy.mptoms  of  gangrene ; and  feveral  of 
the  abdominal  mufcles,  as  well  as  all  thofe  fur- 
rounding  the  wound,  w^ere  black. 
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It  is  befides  true  that  I have  had  confequerices 
very  analogous  to  thofe  of  the  lime,  on  applying 
abforbent  earths,  fuch  as  the  different  boles,  but 
above  all,  Englifli  pipe-clay,  to  the  parts  bitten. 
Many  of  the  pigeons  recovered,  although  the  great-* 
eft  number  died,  with  all  the  fymptoms  of  the  dif- 
eafe  of  the  -venom. 

However  I very  much  fufpedt  the  utility  of  thefe 
remedies,  and  the  cures  they  have  effected,  becaufe 
I have  met  with  feveral  recoveries  without  apply- 
ing any  remedy  at  all.  I have  had  pigeons  repeat- 
edly bit,  and  the  venom  was  well  communicated  to 
the  parts,  fince  feveral  of  them  loft  their  feet  by 
the  gangrene  which  fupervened ; the  inflammation 
and  ftoppage  of  circulation  were  extended  to  a great 
part  of  the  body,  and  the  animals  recovered,  al- 
though not  perfectly  till  at  the  end  of  eighteen  or 
twenty  days.  I generally  obferved  at  Paris,  that 
the  fmalleft  quantity  of  venom  was  fufficient  to  kill 
a pigeon,  flnee  it  had  fymptoms  of  the  difeafe,  fo 
that  I am  now  perfuaded  that  there  may  very 
eafily  be  a difference  betwixt  the  venom  of  one  vi- 
per, and  that  of  another ; betwixt  the  venom  of 
vipers  of  one  country,  and  of  thofe  of  another; 
and  betwixt  the  venom  of  the  fame  vipers  at  dif- 
ferent feafons.  In  this  way  may  be  conceived  why 
great  fcorpions  are  mortal  in  fummer,  and  not  iii 
winter  ; and  why  the  pigeons  bit  by  a Angle  viper, 
and  treated  with  oil  before  feveral  of  the  Members  of 
the  Royal  Society  at  London,  recovered.  It  muft, 
however,  be  obferved,  that  it  is  not  impoffible  but 
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that  the  poifon  introduced  into  the  animal  was  not 
fufficient  in  quantity  to  produce  a dangerous  com- 
plaint. We  have  feen  feveral  fimilar  cafes  in  the 
courfe  of  the  preceding  experiments. 
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AND  ON  SOME  OTHER 

VEGETABLE  POISONS. 
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T' HE  experiments  I made  at  Paris  four  years 
ago  on  the  venom  of  the  viper,  and  which  are  a 
continuation  of  many  others  I had  publiflied  ten 
years  ago  in  Italy  on  the  fame  fubjedt,  have  enabled 
me  to  fpeak  with  certainty  on  the  nature  and  pro- 
perties of  this  poifon.  The  unexpected  and  im- 
portant effects  which  I have  obferved  in  applying 

* This  poifon  is  thus  called  from  the  name  of  the  Indians- 
amongft  whom  it  is  prepared.  Mem.  de  I’Acad.  des  Sciences. 
Ann.  1745,  p.  490. 
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the  venom  of  this  animal  to  living  bodies,  have 
prefented  me  new  truths  as  to  the  animal  economy  ; 
and  thefe  new  truths  have  by  degrees  conducted  me 
to  a doubt  of  certain  medical  theories  which  are 
not  fufficiently  proved,  or  which  have  became  too 
general  amongft  practitioners. 

I have  fince  wiftied  to  extend  my  refearches  to 
other  venomous  fubftances,  and  was  defirous  to  ex- 
amine, if  boffiblsj  one  of  the  molt  aCtive  vegetable 
poifons.  I figured  to  myfelf  that  animal  poifons, 
as  for  example,  that  of  the  viper,  applied  to  a 
wound,  do  in  truth  diffufe  themfelves  in  the  body 
of  the  animal,  but  do  not  on  that  account  become 
augmented,  as  does  on  the  contrary  the  ‘Variolous 
venom  (a),  or  that  of  a mad  animal.  I figured  to 
myfelf,  I fay,  that  thefe  poifons  had  a great  ana- 
logy betwixt  them,  and  that  they  aCted  in  the  fame 
way,  and  on  the  fame  parts  of  the  animal : but  on 
the  other  Hand,  I could  conjecture  nothing  as  to  the 
action  of  vegetable  poifon5,  which  I had  not  yet 
examined,  and  it  did  not  feem  to  me  poffible  to 
eftablifii  any  certain  principles  on  them,  even  after 
reading  the  principal  fymptOms  they  excite.  The 
mode  of  making  experiments,  which  had  been  fol- , 
lowed,  was  very  different  from  that  I had  employed  . 
in  examining  the  venom  of  the  viper,  and  the  de- 
ductions drawn  from  them  feemed  to  be  too  vague 
and  uncertain. 

I 

(a)  The  matter  of  the  fmall-pox, 
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On  my  arrival  in  London,  I was  enabled  to  fa^ 
tisfy  myfelf  with  eafe  on  the  fubjed.  Mr.  He- 
berden,  a celebrated  .phyhcian  there,  and  member 
of  the  Royal  Society,  procured  me  a great  number 
of  American  arrows  well  preferved,  and  well  cover- 
ed with  the  poifon;  he  had  befides  the  complaifance 
to  get  me  a good  quantity  of  the  poifon  itfelf.  I 
found  it  enclofed  and  fealed  in  an  earthen  .jar,  the 
tin  cafe  of  which  hill  remained  on  it.  Within  the 
eafe  was  found  a paper,  on  which  was  written  as 
follows  : Indian  poifon  brought  from  the  hanks  of  the 
Amazons  by  Don  Pedro  Maldonado : it  is  one  of  the 
forts  mentioned  in  the  Philofophical  P’ranfaBions^.  voL 
47,  No.  12. 

In  this  volume  of  the  Philofophical  Tranfadtions 
mention  is  made  6f  tw^o  poifons  of  pretty  much 
the  fame  activity ; one  called  Lama,  the  other  7z- 
cunas. 

The  poifon  contained  in  the  earthen  jar,  which  I 
made  ufe  of,  is  the  Ticunas.  It  is  not  well  known' 
with  which  the  poifoned  arrows  were  prepared  ; 
but  I found  by  experiment,  that  it  had  the  fame 
ilrength  as  the  Ticunas,  fo  that  I thought  it  need- 
lefs  to  dijtinguilh  one  from  the  other. 

Many  things  have  been  written  on  the  activity  of 
the  American  poifons,  fo  that  I thought  it  advife- 
able  to  begin  my  experiments  gradually,  taking  all 
poflible  precautions.  It  is  thought  that  the  fmell 
alone  on  opening  the  veffel  containing  it  is  hurtful, 
and  grievous  difeafes,  and  even  death,  are  appre- 
iiended  from  the  efcape  of  fome  of  the  particles  of 
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it  into  the  air;  this  at  leaft  is  what  we  read  of  in 
the  gravel!  authours. 

I began  then,  as  foon  as  the  jar  of  poifon  was 
opened,  to  make  a young  pigeon  inhale  the  impreg- 
nated air,  and  kept  it  with  its  head  in  the  jar  for 
feveral  minutes;  when  I .drew  it  away,  ’twas  as 
well  as  before.  I loofened  with  a chifel  feveral  bits 
of  poifon,  to  raife  a little  duft  in  the  jar,  and  again 
plunged  into  it  the  pigeon’s  head ; it  did  not  fulfer 
in  this  feeond  experiment^  any  more  than  in  the 
fird. 

From  this  moment  I did  not  helitate  to  expofe 
inyfelf  to  this  vapour,  and  to  examine  the  fmell  of 
it,  which  feemed  to  me  naufeous  and  difagreeable. 
Several  very  fine  particles  of  it  entered  with  the 
air  into  my  mouth,  and  I found  therri  to  tafte  pretty 
much  like  liquorice.  Thus  then  is  the  fmell  of  the 
dried  poifon  innocent,  and  fo  likewife  are  the  par- 
ticles which  find  their  way  with  the  air  into  tho 
mouth  or  nofe,  and  reach  the  lungSi 

But  it  appears  that  the  circumftance'  ill  which  they 
dread  this  poifon  the  moft,  although  it  is  ftill  exter- 
»al,  is  when  it  is  reduced  to  vapours  by  live  cOals^ 
6r  when  it  is  boiled  a long  time,  and  rifes  in  a thick 
fmoke.  1 call  feveral  fmall  pieces  of  the  dried  poi-^ 
fon  on  burning  coals,  and  made  the  pigeon  inhale 
the  fmoke  of  them,  in  the  inidft  of  which  I kept  its 
head  : it  did  not  betray  the  fmallefi;  fymptom  of  un- 
feafinefs;  I did  more;  I conveyed  this  fmoke  into  a 
glafs  tube  fix  inches  in  height  and  four  in  diame- 
ter. When  filled,  I introduced  the  pigeon,  and  it 
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did  not  feem  to  fuffer  more  than  if  I had  expofed  it 
to  the  vapour  of  burnt  fugar.  ' I then  fat  about  boil- 
ing a good  quantity'  of  it  in  an  earthen  veffel,  and 
expofed  the  pigeon  to  the  vapour  that  rofe  from  it. 
I did  this  when  the  poifon  began  to  form  a confift- 
ence ; I expofed  it  when  it  was  becom.e  more  folid, 
begining  to  burn  at  the  fides  of  the  veffel,  and  to  re* 
duce  itfelf  entirely  into  a very  thick  vapour,  and  in- 
to coal.-'  The  animal  did  not  luffer  in  any  of  thefe 
trials,,  and  I made  no  longer  a difficulty  of  fmelling 
to  it,  and  of  expofing  myfelf  to  its  vapour.  The 
fmefl  of  the  dried  poifon  on  the  live  coals  is  very 
difgufting,  and  refcmbles  that  of  burnt  excre- 
ments. 

From  all  thefe  experiments,  I infer  that  the  va- 
pours which  rife  from  the  fmoke  of  the  American  poi- 
fon are  innocent,  whether  fmelled  to,  or  inhaled ; and 
Monfieur  de  la  Condamine  had  certainly  been-  im- 
pofed  upon  when  he  wrote  that  this  poifon  is  prepar- 
ed by  women  condemned  to  death,  and  that  they 
determine  its  having  attained- its  point  of  perfedtion, 
wffien  the  vapours  it  emits,  during  the  boiling,  kill 
the  perfon  who  attends  it. 

Notone  of  the  well  informed  travellers  who  have 
vifited  the  American  continent,  fpeaks  of  this  tale 
they  propagate  of  the  accidents  which  happen  to  the 
old  women  deftined  to  prepare  the  Ticunas,  Mon- 
fieur  de  la  Condamine  himfelf  only  fpeaks  of  it  af- 
ter the  doubtful  relation  of  fome  native  of  that  coun- 
try ; and  on  the  like  authorities  he  believes  that  fait 
and  fugar  are  fpecihcks  againft  this  poifon.  My  ex- 
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periments  have  however  taught  me  that  they  are  of 
no  life,  and  that  it  would  be  in  vain  to  be  . flattered 
with  the  hope  of  obtaining  a cure  by  thefe  remedies, 
Ihould  any  one  have  the  misfortune  to  be  really  poi- 
foned  by  the  'Vicunas, 

There  is  no  fufpicion  of  thepolfon  I employed  in 
my  experiments  having  fuflered  or  loft  its  jacft.ivity 
through  age,  fo  that  we  .cannot  afcribe  to  thefe  cau- 
fes,  that  the  vaoours  which  .exhaled  from  it  were 
not  deftrudiive,  even  to  the  moft  delicate  animals. 
It  had  very  well  preferved  its  eflTential  property  of 
killing  very  ftrong  ones,  in  a very  fliort  time,  and 
in  a very  fmall  dofe  ; and  I was  always  unfuccefsful 
in  my  endeavours  to  oppofe  fugar  or  fait  to  it,  which 
are  however  Monfieur  de  la  Condamine’s  two  fpeci- 
ficks,  who  has  likewife  in  this  adopted  the  opinion 
4Df  the  American  natives. 

This  poifon  diflTolves  readily  and  pej'fedlly  in  wa- 
rier, even  cold  ; as  alfo  ip  the  mineral  and  vegetable 
acids.  It  diflTolves  much  -flower  in  oil  of  vitriol 
than  in  the  other  acids,  and  becomes  black  as  ink, 
ivhich  does  not  happen  in  the  other  cafes. 

It  neither  eftervefees  w.ith  acids  or  alkalies,  nor 
.caufes  any  kind  of  change  in  milk. 

It  neither  turns  the  juice  of  radilhes  red  nor  green ; 
and  when  examined  with  a microfeope,  difeovers 
nothing  regular  or  faline,  but  feems  chiefly  compo- 
.fed  of  very  fmall  irregular  fpheroidal  corpufcles, 
like  thofe  of  the  juices  of  vegetables.  It  dries  withr 
put  cracking,  differing  in  that  from  the  venom  :Pf 
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the  viper,  and  when  put  on  the  tongue  has  a very  bit- 
ter tafte. 

From  all  this  I conclude  that  it  is  neither  acid  nor 
alkaline,  and  that  it  is  not  compofed  of  falts  vifible 
to  the  microfcope. 

The  order  I meant  to  purfue  in  my  experiments, 
rather  than  curiolity,  engaged  me  to  examine  whe- 
ther this  poifon  would  be  mortal,  if  put  in  immedi- 
ate contact  with  the  eyes,  or  if  it  would  bring  on 
difeafe  or  irritation.  I had  already  found  that  the 
venom  of  the  viper  is  altogether  innocent  when  in 
any  way  applied  to  the  e5^es,  as  it  alfo  is  to  the  mouth 
and  ftomach  ; and  was  curious  to  fee  what  agree- 
ments there  might  be  betwixt  two  poifons  fo  aftive, 
but  fo  different  in  their  origin.  I began  then  by 
putting  a fmall  quantity  of  the  Ticimas  diffoived  iq 
water,  qn  the  eye  of  a guineapig  : the  animal  nei- 
ther feemed  to  fuffer  at  the  moment,  nor  afterwards, 
neither  was  the  eye  at  all  enflamed.  I repeated 
this  experiment  two  hours  after  on  both  eyes  of  the 
fame  animal,  applying  a greater  quantity  of  the  poi- 
fon : its  eyes  retained  their  riatural  ftate,  and  it  did 
not  fuffer  the  fmalieft  inconvenience.  I repeated 
this  experiment  on  the  eyes  of  tWo  other  guineapigs, 
with  the  fame  fuccefs ; and  fuch  was  likewife  the  re- 
fult  of  all  the  experiments  I afterwards  made  on  tbe 
eyes  of  feveral  other  animals,  and  particularly  on 
thofe  of  rabbits  : I never  could  obferve  the  fmalieft 
change  in  the  part,  to  which  I found  that  the  poifon 
was  no  more  offenfive,  than  if  I had  bathed  it  with 

water ; 
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water  : whence  I think  I may  conclude  that  the 
American  poifon  is  not  a poifon  when  applied  to  the 
eyes,  and  that  it  has  no  ad:io;n  on  thefe  parts. 

But  will  it  be  as  innocent  when  r-eceived  into  the 
ftotnach  ? 

Monheur  de  la  Condamine,  and  all  the  other  au- 
thors who  have  fpoken  of  this  poifon,  believe  it  al- 
together innocent,  tak»n  in  ternary,  andfuch  is  the 
opinion  of  the  Americans.  The  reafon  it  is  thought 
fo,  is  that  the  animals  killed  with  this  poifon,  or  ra 
ther  with  the  poifoned  arrows,  can  be  eaten  without 
danger.  Such  an  argument  is  more  fpecious  than 
convincing,  becaufe  this  fubftance  may  be  a poifon 
when  Introduced  into  the  blood,  even  in  the  fmalleft 
quantity,  and  may  not  be  fo  when  received  into  the 
naouth  in  a much  greater  quantity.  , 

There  is  a relation  in  the  Britilh  Journal,  dijefled 
by  Mr.  Cleaby,  (Vol.  13.  p.  85)  that  a fiTiall  bird 
which  had  been  made  to  fwallow  this  poifon,  died 
inftantly.  But  this  obfervation,  ifolated,  and  de- 
prived of  its  neceffary  particulars,  did  not  influence 
the  minds  of  the  authors  who  have  treated  of  this  poi- 
fon, which  continued  to  be notwithftanding  regarded 
.as  entirely  innocent  when  taken  internally. 

Here  follow  the  experiments  I have  made  on  this 
fubjedt ; they  ftill  ferve  to  make  us  cautious  how  we 
pronounce,  even  after -having  had  recourfe  tq  expe- 
riment. 

I made  a fmall  rabbit  fwallow  two  grains  of  poi- 
fon diflblved  in  water,  and  forced  it  to  drink  a 
teafpoonful  of  water  to  walh  its  mouth,  and  carry 

H 4 down 

\ 


104 


F O N T A N A 


down  all  the  poifon  into  the  (lomach.  This  animal 
vdid  not  appear  to  fuffer,  neither  at  the  time  or  after- 
wards. 

I made  another  fmall  rabbit  drink,  as  above,  three 
grains  of  the  poifon ; it  did  not  fuffer  any  more 
than  the  former. 

Four  grains  fo  the  poifon  fwallowed  by  another 
fmall  rabbit,  were  attended  with  no  ill  confequen- 
ces.  1 made  the  fame  trial  on  three  fmall  rabbits, 
to  the  third  of  which  1 gave  hx  grains  of  the  poifon, 
and  it  continued  well  like  all  the  others, 

I thought  thefe  experiments  might  be  fufficient  to 
affure  me  that  the  American  poifon  is  innocent  taken 
internally,  as  is  the  venom  of  the  viper  ; but  I was 
miftaken.  I had  the  curiolity  to  try  it  on  a young 
pigeon,  which  I made  fwallow  fix  grains  of  it,  and 
it  died  in  lefs  than  twenty-five  minutes.  I repeated 
this  experiment  on  two  other  pigeons,  both  of  which 
died  in  thirty. 

Thefe  laft  experiments,  which  feem  to  contradldt 
the  preceding  ones,  obliged  me  to  make  a great  ma- 
ny new  ones  on  rabbits  and  guineapigs.  I made  a 
fmall  guineapig  fwallow  five  grains  of  the  poifon, 

and  found  it  dead  in  twenty  five  minutes.- -I  made 

a fmall  rabbit  fwallow  even  to  eight  grains  of  the 
poifon*,  in  thirty  minutes  it  had 'no  apparent  com-, 
plaint ; in  thirty  more  it  began  to  totter  on  its  feet  j 
in  four  minutes  more  it  fell  infenfible ; and  in  four 

others  was  quite  dead. -I  made  two  rabbits  and 

two  guineapigs  fwallow  each  about  ten  grains  of  the 
poifon  ; one  of  the  labbits  died  in  lefs  than  forty- 

five 
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five  minutes,  and  the  two  guineaplgs  in  twenty  mi- 
nutes. 

Thefe  confequences  led  me  to  imagine  that  a grea- 
ter dofe  of  the  poifon  would  caufe  a more  certain 
death,  and  that  the  fame  quantity  of  it  would  pro- 
duce different  effedts  on  the  fame  animals,  according 
to  the  ftate  of  the  ftomach.  I had  generally  obfer- 
ved  in  making  the  above  experiments,  that  animals, 
when  they  fwallowed  this  poifon  on  a full  flomach, 
either  were  much  longer  in  dying,  or  had  no  com- 
plaint. I made  trial  of  this  on  three  rabbits  and 
two  pigeons,  which  I kept  a long  time  without 
nourifhment : they  all  died  in  lefs  than  thirty-five 
minutes  with  only  three  grains  of  the  poifon.  I re- 
peated this  experiment  on  five  more  of  thefe  ani- 
- mals,  with  their  ftomachs  filled,  and  only  one  of 
them  died. 

1 deduce  from  this  as  an  eftablifhed  fadf,  that  the 
American  poifon  taken  internally,  is  a poifon ; but 
that  a confiderable  quantity  of  it  is  required  to  kill 
even  a fmall  animal. 

The  particulars  related  above  of  its  being  innocent 
in  a fmall  dofe,  and  mortal  in  a greater  one,  induc- 
ed me  to  believe  that  the  viper’s  venom,  which  is 
innocent  when  taken  internally  in  a fmall  quantity, 
w'ould  be  mortal  if  the  dofe  of  it  were  increafed. 
The  numbed  fenfation  it  caufes  on  the  tongue,  and 
which  continues  fo  long,  feems  a fufficient  proof 
that  this  venom  is  not  altogether  innocent  in  this 
way,  and  that  taken  in  a greater  quantity  it  may 
feadily  occafion  death. 

I re- 
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I referve  to  fome  other  occafion  the  making  this 
experiment,  and  lliall  then  employ  the  venom  of 
eighteen  or  twenty  vipers,  to  be  fwallowed  by  a 
fmall  animal  on  an  empty  ftomach,  and  I venture 
to  pronounce  beforehand  that  it  will  probably  die  ; 
lince,  if  fo  very  fmall  a quantity  of  venom  deprives 
the  tongue  of  motion  and  feeling,  that  is  to  fay,  der 
ilroys  the  principles  of  animal  life  in  this  organ,  a 
much  greater  quantity  ought  to  deilroy  them  in  the 
organs  more  effential  to  life. 

If  w'e  confider  that  the  venom  taken  into  the 
mouth  muft  extend  itfelf  over  a very  great  and  al- 
moft  moift  furface,  and  mix  itfelf  with  the  aliments 
in  the  ftomach,  and  that  the  inhalent  veffels  are  ve- 
ry fmall,  it  will  appear  no  longer  furprifing  that  it 
is  not  hurtful  when  taken  in  a fmall  quantity,  which 
is  what  we  obferve  in  the  American  poifon. 

I began  my  experiments  on  the  latter,  and  em- 
ployed a lancet,  covered  with  a diffolution  of  it  in 
water.  With  this  inftrument  I wounded  a fmall 
guineapig  three  times  in  the  leg,  at  certain  inter- 
vals ; the  lancet  was  well  fupplied  with  poifon,  but 
the  animal  did  not  fuffer  at  all.  I made  the  fame 
trial  on  three  other  fmall  guineapigs,  and  on  a rab- 
bit, and  neither  of  them  died  or  was  difordered  by 
it.  ' In  all  thefe  cafes  the  blood  ilTued  freely  from 
the  wounds,  whence  I fufpedtcd  that  the  poifon,  in- 
ftead  of  communicating  itfelf  might  have  been  forc- 
ed out,  as  I had  obferved  of  the  viper’s  venom, 
which  was  often  prevented  in  that  way  from  doing 
harm. 

My 
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My  fufpicion  was  foon  confirmed  by  the  experi- 
fiients  that  followed.  I impregnated  a fingle  thread 
with  the  poifon,  and  paflfed  it  through  the  Ikin  of 
a guineapig,  near  one  of  its  teats  : it  had  no  com- 
plaint. I impregnated  another  thread  three  times 
doubled,  and  letting  it  firfi:  dry  a little,  as  I feared 
that  the  poifon  was  prevented  from  lying  on  the 
flcin  by  the  threads  palfingacrofs,  I palled  it  through 
the  ;lkin  of  a fmall  rabbit’s  thigh,  near  its  belly. 
In  fix  minutes  it  appeared  feeble,  and  began  to 
tremble,  and  fell  motionlefs  a minute  after ; from 
time  to  time  it  was  feized  with  flight  convulfions, 
and  in  fix  minutes  more  was  dead. 

I repeated  the  fame  experiment  with  the  doubled 
thread,  on  two  other  rabbits  and  three  guineapigs  ; 
in  fix  or  feven  minutes  they  became  feeble,  fell 
down,  were  feized  with  convulfions,  and  died  in  the 
fpace  of  thirty. 

I wiflied  to  fee  if  the  American  poifon  could  be 
communicated  to  animals  and  be  mortal  to  them, 
being  Amply  applied  to  the  ficin  feraped,  or  juft  en- 
tered with  the  point  of  a lancet.  I had  obferved 
at  Paris,  that  the  venom  of  the  viper  did  adtually 
produce  a local  malady  in  thefe  cafes,  and  that  it 
changed  and  corroded  the  Ikin,  but  did  not  go  fa 
far  as  to  kill.  The  American  poifon,  on  the  contra- 
ry, never  produces  the  local  malady,  as  I obferved 
in  making  the  experiments  related  above,  and  it 
leaves  the  wounded  parts  in  their  natural  ftate,  which 
eflentially  diftinguilhes  it  from  the  viper’s  venom. 

I cut  off  the  hair  with  feiffars  from  the  Ikin  of 
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a fmall  guineapig’s  thigh,  and  fcraped  it  flightly 
with  a file.  It  did  not  bleed,  but  was  moift,  and  ] 
covered  with  fmall  red  fpots.  I wet  it  with  a drop 
of  a folution  of  poifon  in  water,  and  in  ten  minutes  1 

the  creature  was  convulfed,  and  a fhort  time  after  | 
fell  down  motionlefs,  being  from  time  to  time  more  | 
or  lefs  convulfed  : it  died  in  twenty  minutes,  the  'j 
fldin  to  which  the  poifon  was  applied  not  being  | 

changed.  This  experiment  made  on  two  other  gui-  ? 

neapigs,  and  a fmall  rabbit,  ended  the  fame  way ; ^ 

they  all  died  in  lefs -than  twenty-feven  minutes  with  ^ 
very  violent  convulfions.  I 

I wifhed  to  fee  if  the  larger  animals  could  refill  i 
this  poifon,  when  limply  applied  to  the  pundlured  | 
or  fcraped  Ikin.  I lhaved  the  Ikin  of  a large  rab-  | 

bit,  and  pundlured  it  flightly  in  feveral  places  with  1 

the  point  of  a lancet,  moillening  it  with  feveral  I 
drops  of  the  poifon.  In  fifteen  minutes  the  crea.- 
ture  drooped,  bowing  its  head  at  intervals,  and  be-  J 
ing  fcarce  able  to  fupport  itfelf ; however  in  lefs  | 
than  twenty  minutes  more  it  became  as  lively  as  }. 
ever.  I repeated  this  experiment  on  another,  but  | 
fmaller  rabbit ; in  ten  minutes  it  began  to  move  to  \ 
and  fro’  its  head,  and  could  fcarcely  walk  or  fup-  J 

port  itfelf  on  its  feet ; but  twenty  minutes  after  it  i 

recovered  its  ufual  fpirits.  1 

I lhaved  about  an  inch  of  the  Ikin  of  a very  large  ' 

rabbit,  a little  blood  oozing  from  it.  Upon  this  ! 

n 

&in  I put  about  three  drops  of  a folution  of  the 

poifon.  In  fix  minutes  the  rabbit  was  very  feeble  ■ 

and  much  difordered,  and  a minute  after  fell  as  if 

« 

dead. 
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Jead,  being  fcarcely  obfcrved  to  breatlie.  From 
time  to  time  it  was  convulfed,  but  in  lefs  than  for- 
ty-fix minutes  was  able  to  walk  very  well ; foon  af- 
terwards it  began  to  eat,  and  appeared  perfectly  re- 
covered. 

- I fcraped  the  Ikin  of  a fowl’s  thigh,  and  applied 
thepoifon  to  it : no  illnefs  enfued,  although  I t\\dce 
repeated  the  experiment  on  other  parts  of  the  Ikin. 

1 nightly  fcarified  the  fkin  of  a pigeon’s  thigh, 
and  applied  to  it  the  poifon  diffolved  in  water.  In 
twenty-five  minutes  the  pigeon  became  fo  weak  as 
not  to  fupport  itfelf,  and  at  intervals  was  convulfed. 
Soon  after  it  fell  infenfible,  and  remained  in  this 
Hate  more  than  three  hours.  However  it  afterwards 
recovered  gradually,  fo  that  in  half  an  hour  more 
it  did  not  feem  to  have  at  all  l^fFered. 

This  experiment  was  repeated  on  five  other  pi- 
geons ; three  died  in  lefs  than  twenty  minutes  ; the 
other  two  fell  into  cohvulfions,  but  afterwards  re- 
covered. 

• From  experiments  fincemade  as  well  on  birds  as- 
quadrupeds,  I conclude  that  the  American  poifon 
may  be  mortal,  when  applied  to  the  Ikin  fiightly 
fcratched ; though  not  always,  nor  in  all  circum- 
ftances.  The  largeft  animals  eafieft  refifl;  the  adtion 
of  this  poifon,  and  even  the  weakeft,  when  they  do 
not  die,  foon  become  as  well  as  before. 

I wifiied  to  know  what  quantity  of  poifon  would 
kill  an  animal.  I had  made  a like  fearch  in  France? 
in  regard  to  the  viper’s  venom,  and  had  determined 
the  quantity.  I had  great  reafon  to  prefume  that  a 

very 
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very  fmair  portion  of  the  American  poifbn  would  be 
fatal  to  a fmall  animal,  fince  a drop  or  two  of  its 
folution,  applied  to  the  fcraped  Ikin,  was  capable 
of  killing  more  than  one  ; but  I wanted  tho  precife 
quantity. 

I moiflened  a very  fmall  bit  of  cotton  with  the  fif^ 
tieth  part  of  a drop  of  the  folution  of  the  poifon> 
containing  fuch  a proportion  of  watetj  that  the  poi- 
fon  fcarcely  compbfed  a fiftieth  part.  I introduced 
this  into  one  of  the  mufcles  of  a pigeon’s  leg ; the 
pigeon  felt  nothing  from  it. 

Two  hours  after  1 introduced  into  another  mufcle 
an  atom  of  the  dried  poifon  fcarcely  vifible  to  the 
naked  eye  ; here  again  the  pigeon  did  not  fuffer.  I 
repeated  this  lafl;  experiment  on  three  other  pigeons^ 
one  of  the  bits  of  the^dry  poifon  being  pretty  large  J 
neither  of  them  died,  or  appeared  to  fuffer  : how^ 
ever  1 found  the  bits  of  poifon  whole  and  undiffolv- 
ed  by  the  humours  of  the  wounded  part. 

I applied  to  the  mufcle  of  another  pigeon  a bit 
of  cotton  much  larger  than  that  abovej  and  moiften- 
ed  it  with  about  eight  times  the  quantity  of  poifon  : 
in  fix  minutes  the  pigeon  fell,  and  died  foon  afteri 
I applied  bits  of  cotton  moiftened  with  the  poifon^ 
pretty  much  in  the  manner  of  the  foregoing,  to  twd 
guineapigs  ; one  died  in  twelve  minutes  ; the  other 
fell  infenfible  in  fix,  but  foon  after  came  to  itfelf; 

I conclude  from  thefe  experiments,  that  it  re^ 
quires  about  the  hundredth  part  of  a grain  of  poi- 
fon to  kill  a fmall  animal,,  and  that  the  poifon  muft 
3 neceffarily 
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neccffkrily  diffolve,  to  occafion  either  death,  or 
fome  fenfible  derangement  of  the  animal  economy^ 

I made  feveral  experim'ents  to  determine  whether 
the  American  poifon  would  be  mortal  or  dangerous, 
when  applied  to  wounds  in  the  combs  of  fowls,  or. 
to  the  feratched  ears  of  quadrupeds.  The  venom 
of  the  viper  is  not  ufually.mortal  in  thefe  parts,  but 
the  difeafe,  which  does  not  attack  the  envenomed 
comb,  feizes  the  g^ls,  which  fwell  fo  violently  as 
frequently  to  kill  the  animah 

I began  by  repeatedly  wounding  the  combs  of 
fowls,  and  applying  to  them  the  folution  of  the 
American  poifon ; I did  this  twice  by  the  medium 
of  cotton  wetted  with  it,  without  producing  any 
complaint.  But  my  experiments  on  the  ears  fuc- 
ceeded  otherwife  : after  feveral  fruitlefs  attempts.tQ 
communicate  the  poifon  by  fcraping  or  wounding 
the  ears  of  rabbits,  which  did  not  appear  to  fuffer, 

I at  length  fucceeded  in  killing  two  in  lefs  than 
thirty  minutes  after  my  having  applied  a great  deal 
of  poifon  to  the  mdlt  flelhy  part  of  the  ear,  which  I 
^ had  wounded  in  feveral  places  with  the  point  of  a 
lancet. 

The  experiments  On  the  ears  convinced  me,  that 
when  there  are  but  few  blood-veffels,  the  complaint  . 
either  does  not  communicate  itfelf,  or  is  not  mortaL  j 
The  American  poifon  is  very  analogous  in  this  to  ^ 
the  venom  of  the  viper  ; they  are  both  entirely  in-^  ,■ 
nocent,  in  whatever  way  they  are  applied  to  the  ten-  / 
dons,  above  all  if  the  latter  are  free  from  blood-^  j' 
vcdels  ; and  likewife  to  the  other  parts  of  the  body  / 

that 
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that  are  fo,  fuch  as  the  cellular  membrane,  or  the 
ligaments  : it  would  be'  needlefs  to  enter  into  a de-J 
tail  of  thefe  experiments,  which  would  not  only  be 
tedious,  bur,  as  will  be  feen  by  what  follows,  un- 
lieceffary. 

I wifhed  to  know  whether  the  American  poifon 
was  more  deftrudtive  when  infinuated  into  the  muf- 
cles,  than  when  applied  to  the  Ikin  with  incifions 
made  quite  through  it.  A large  guineapig  which 
two  days  before  had  twice  undergone  the  operation 
of  poifon  applied  to  the  incifed  Ikin,  without  any 
lubfequent  complaint,  and  a third  time  with  very 
trifling  fymptoms,  died  in  lefs  than  twelve  minutes 
after  the  application  of  the  poifon  to  the  divided 
fibres  of  one  of  the  mufcles  of  its  leg.  In  three 
minutes  it  fell  motionlefs,  and  with  fcarce  any  fign 
of  life. 

I repeated  this  experiment  ten  times,  and,  all  the 
animals,  as  well  guineapigs  as  pigeons,  and  mode- 
rate fized  rabbits,  died  ; fo  that  I have  no  doubt 
but  that  the  poifoned  w'ounds-fibf  the  mufcles  are 
more  mortal  than  thofe  of  the  Ikin  and  ears,  and  of 
the  combs  of  fowls.  The  way  to  fuccccd  the  bell: 
is  to  take  a pointed  piece  of  wood  of  a fpungy  fub- 
ftance,  well  fteeped  in  the  poifon,  and  to  force  itj 
when  almofl;  dry,  into  the  fubflance  of  the  bared 
mufcle ; but  this  method  did  not  fucceed  on  my 
making  trial  of  it  on  the  combs  of  fowls  ; I could 
obferve  no  complaint,  although  the  w.ood  was  well 
fteeped,  and  left  for  feveral  hours  in  the  combs, 
pierced  through  and  through. 
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I now  had  recourfe  to  the  arrows,  employing 
feveral  in  piercing  the  Ikins  of  animals,  and  many 
bthers  in  * wounding  the  mufcles.  In  the  formet 
cafes  feveral  of  the  animals  furvived,  the  large 
rabbits  making  the  ftrongeft  reliftence ; but  in  the 
latter  not  one  efcaped  death. 

I found  in  general,  that  the  arrows  are  more 
deadly  in  their  effects  than  the  poifon  dilfolved  in . 
water,  and  limply  applied  to  the  part  wounded. 

I obferved  that  the  poifon  of  the  arrows  is  more 
adtive  and  certain,  if  they  are  previoully  dipped 
.in  hot  Water-  Their  activity  is  ftill  increafed,  if 
they  are  Iteeped  in  a folution  of  the  poifon  boiled 
to  a liropy  conliftence.  Several  pretty  large  ani- 
mals, fuch  as  rabbits,  tumbled  motionlefs  in  lefs 
than  two  minutes,  and  before  eight,  were  dead. 
Some  of  the  fmaller  ones  became  ill  in  lefs  than  a 
minute. 

I paired  one  of  thefe  arrows  well  dipped  in  the 
boiled  poifon,  into  the  comb  of  a fowl,, and  left  it 
there  a whole  day,  without  the  animal’s  betraying 
any  fymptoms  of  pain.  The  day  following  I 
pierced  the  comb  and  gills  of  the  fame  fowl 
through  and  through  with  two  frelh  arrows  pre- 
pared as  above,  and  left  them  there  ten  hours.  The  ■ 
fowl  ftill  continued  well  in  the  fecond  operation, 
and  I afterwards  palfed  an  arrow  into  one  of  the 
mufcles  of  its  leg,  when  in  forty-two  minutes , it 
died.  - 
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Are  Acids  and  Alkalies  capable  of  defraying  the  deadly 
quality  of  the  Ticunas  ? 

Amongft  the  refearches  I propofed  to  myfelf  in 
examining  this  poifon,  that  of  the  changes  it  might 
undergo  when  vinited  with  acids  or  alkalies  was 
one,  as  it  had  alfo  been  in  examining  the  venom  of 
the  viper.  I had  found  that  neither  the  flrongeft 
mineral  acids,  nor  the  moft  adlive  alkalies,  depri- 
ved this  venom  of  its  hurtful  qualities,  and  wiflied 
to  fee  if  they  would  adt  as  little  on  the  American 
poifon.  For  this  purpofe  I diffolved  it  in  the  three 
mineral  acids,  as  alfo  in  diftilled  vinegar,  and  rum, 
and  in  a few  hours  made  the  following  experi- 
ments. 

I made  flight  incifions  into  the  ikin  of  a fmall 
guineapig,  and  wet  it  feveral  times  with  the  folu- 
tion  of  the  poifon  in  nitrous  acid.  What  the  ani- 
mal fufFered  feemed  to  refult  from  the  wounds  and 
acid  alone,  and  in  an  hour  it  became  as  lively  as 
ufual.  Two  hours  after,  I repeated  this  experi- 
ment on  another  part  of  the  Ikin  prepared  in  the 
fame  way,  employing  a folution  of  the  poifon  in 
'Tum ; in  lefs  than  four  minutes  the  animal  died. 

I W'ounded  the  Ikin  of  a fmall  rabbit  flightly,  and 
applied  to  it  feveral  drops  of  a folution  of  the  poifon 
in  oil  of  vitriol  : the  rabbit  felt  no  ill  effedts  from  it. 
In  four  minutes  I wounded  another  part  of  the  Ikin 
.5it8  before,  and  applied  to  it  feveral  drops  of  a folu- 
tion 
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tion  of  the  poifon  in  diftilled  vinegar  : in  four 
minutes  more  the  animal  fell,  and  died  in  fix. 

I prepared  as  ufual  the  Ikin  of  a fmall  rabbit, 
and  wet  it  with  a folution  of  the  poifon  in  marine 
acid  ; the  animal  did  not  fuffer  from  it.  Six  hours 
after,  I applied  to  another  part  of  its  Ikin  a folu- 
tion  of  poifon  in  rum,  and  in  forty-five  minutes 
It  fell  into  convulfions,  but  recovered  in  lefs  than 
an  hour. 

From  thefe  firft  experiments  it  feems  probable, 
that  mineral  acids  render  this  poifon  quite  innocent, 
and  that  vinegar  and  rum  on  the  contrary,  do  not 
alter  it.  I continued  my  experiments  on  the  fo- 
lutions  of  it  in  vinegar  and  in  rum,  and  the  con- 
fequences  were  a little  varied.  Of  fix  animals 
treated  with  the  folution  in  vinegar,  only  two 
died ; two  others  had  all  the  fymptoms  of  the 
difeafe  caufed  by  the  poifon ; and  the  other  two 
were  not  affedfed  by  it.  Of  fix  others  treated  with 
the  folution  in  rum,  five  died,  and  the  fixth  had 
an  attack  of  the  difeafe  ; this  feems  to  demonftrate 
that  the  ticunas  diffolved  in  thefe  two  fluids,  pre- 
ferves  its  deadly  qualities. 

On  the  contrary,  I repeated  the  experiments  on 
the  folution  of  the  poifon  in  mineral  acids,  on  fix 
animals,  neither  of  which  died,  nor  difcovered 
fymptoms  of  complaint. 

I fufpedfed  that  the  poifon  might  probably  be 
innocent  in  this  cafe,  not  beeaufe  it  had  loft  its  de- 
leterious qualities,  but  rather  beeaufe  the  too*  great 
aftion  of  the  mineral  acids  on  the  Ikin,  and  on  the 
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veflels  which  are  cauterized  and  hardened  by  them/ 
might  prevent  its  infinuating  itfelf  into  the  parts^^ 
wounded.  To  clear  up  this  doubt,  I evaporated 
over  the  fire  the  folution  in  the  mineral  acids,  and 
when  the  poifon  became  dry,  1 applied  it  to  dif- 
ferent parts  of  the  Ikin  in  feveral  animals,  but  vyith- 
out  any  one  being  difeafed  by  itv 

It  appears  then,  that  the  mineral  acids  deprive 
the  American  poifon  of  its  hurtful  qualities.  I fay 
fimply  that  it  appears  fo,  be-caufe  it  ftill  may  be 
fufpedfed,  that  a little  o-f  the  acid  may  remain  in  the 
poifon  after  the  evaporation,  and  that  this  acid  may 
produce  its  ufual  effedt  on  the  vefifels  of  the  fkin. 
I ought  to  have  repeated  thefe  experiments  after 
having  walhed  the  poifon  in  feveral  waters,  but  at 
that  time  I wanted  animals  to  examine  into  the 
truth  of  this  frefii  fufpicion,.  and  have  never  fince 
been  able  to  return  to  the  fubjedt. 

As  to  alkaline  falts,  I can  venture  to- fay,  that  I 
have  not  found  them  in  any  way  to  change  this 
poifon,  or  to  render  it  lefs  deadly  than  before.  It 
is  true  that  I neither  repeated  nor  varied  thefe  ex- 
^jriments  fo  much  as  necefiTary.  I Ihould  have  done 
this,  if  I had  not  found  great  difficulty  in  procuring 
animals,  and  had  not  had  an  eye  to  much  more  im- 
portant experiments. 

It  was  natural  to  fuppofe,  fince  acids  prevented 
the  adlion  of  the  poifon  on  animals,  that  they  might 
alfo  be  a remedy  againft  it. 

I got  ready  the  fkin  of  a fmall  guineapig  in  the 
ufual  way,  and  covered  it  well  with  poifon;  in 

about 
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about  forty  fcconds  I wafhed  it  with  the  nitrous 
acid,  and  afterwards  with  pure  water  : the  animal 
had  no  complaint.  Two  hours  after  i laid  fomc 
of  the  poifbn  on  one  of  its  mufcles,  and  immedi- 
ately applied  the  nitrous  acid  : it  inftantly  fell 
convulfed  and  without  ftrength,  and  in  two  minutes 
died. 

I repeated  .this.  ,exper.imei;it  on  the  mufclcs  of 
another  .guincapig,  and  had  fcarcely,  applied  the 
poifon,  when  I wafhed  the  parts  with  nitrous  acid 
a little  diluted  with  water.  Two  minutes  after  it 
btjeame  convulfed,  and  died  in  four. 

I poifoned  the  mufcles  of  four  pigeons  as  above, 
and  waflied  them  immediately'"  after  with  nitrous 
acid.  In  a minute  all  the  pigepjis  expired.  Fear- 
ing this  might  be  the  effedt  of  the  nitrous  acid, 
gather  than  .of  the  poifon,  J tried  nitrous  acid  yery 
much  weakened  o,n  fo.ur  other  pigeons,  all  of  which 
died,  though  much  later, 

I wiflied  to  fee  if  the  hmple  application  of  ni- 
trous acid  to  the  mufcles,  would  kill  pigeons  and 
hnaJl  guineapigs.  I made  tlie  experiment  on  two 
of  each  fpecies.  Both  of  the  pigeons  died  foon 
after,  but  the  guineapigs  furvived,  although  one 
of  them  fuffered  a good  deal. 

It  feems  then  that  acids  are  ufelefs  and  danger- 
ous, when  applied  to  the  poifoned  mufcles  of  ap 
animal. 


How  long  is  the  Ticunas  in  difcovering  its  deadly 
effeSis  in  Animals  that  have  been  pot f one d with  it  ? 

\ 

I fliall  not  fpeak  of  other  remedies  I have  tried, 
becaufe  experience  has  convinced  me  that  all  are 
ufelefs,  whether  'applied  foon  or  late,  exteriorly 
or  interiourly.  When  the  poifon  is  deeply  fixed, 
when  it  is  already  introduced  into  the  humours, 
every  remedy  comes  too  late. 

A very  nice  enquiry,  and  one  that  might  be  ufe- 
ful  in  certain  cafes,  remained  to  be  made.  My  ex- 
periments on  the  viper’s  venom  were  the  occafion 
of  this  enquiry  into  the  American  poifon.  I had 
determined  the  time  the  former  requires  to  difFufe 
itfelf  in  the  body  of  an  animal,  and  in  what  time 
the  cutting  off  the  envenomed  part  may  be  ufeful, 
to  prevent  the  venom  from  communicating  itfelf 
by  the  circulation,  to  the  animal. 

I introduced  an  American  arrow,  previoufiy  dip- 
ped in  hot  water,  into  the  mufcles  of  a pigeon’s 
leg,  and  left  it  there.  In  four  minutes  I made  a 
pretty  tight  ligature  about  the  part  wounded,  and 
juft  below  the  femur.  In  twenty-fix  hours  the 
animal  had  no  other  complaint  than  that  caufed  by 
the  fimple  ligature,  which  on  my  taking  out  the 
arrow,  I untied.  The  part  was  a little  fwelled  and. 
livid,  and  continued  lame  for  feveral  days,  but  did 
not  occafion  the  animal’s  death. 


I pierced. 
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I pferced  tfee  mufcles  of  another  pigeon  with  a ■ 
frefh  arrow,  as  above,  and  in  fix  minutes  made 
the  ligature,  leaving  the  arrow  in  the  part.  In 
four  minutes  the  pigeon  could  pot  fupport  itfelf, 
and  fliortly  after  fell  infenfible,  dying  at  the  end  of 
fix  more. 

I repeated  this  experiment  on  another  pigeon, 
leaving  the  arrow  in  the  mufcles.  In  eight  mi- 
nutes I bound  the  leg.  Three  minutes  after,  the 
creature  became  ill,  biK  in  a fhort  fpace  recovered. 
In  twenty-fix  hours  it  was  ftill  alive,  although  the 
mufcles  were  become  livid.  I took  off  the  ligature, 
and  it  died  tW'o  hours  after. 

I fubmitted  a fourth  pigeon  to' the  fame  trial, 
,and  made  the  ligature  five  minutes  after,  leaving 
-the  arrow  in  the  mufcles.  It  died  in  two  hours. 

I repeated  this  experiment  on  four  other  pigeons, 
and  in  two  minutes  made  the  ligature  : not  one  of 
them  died.  Ten  hours  after  I tpok  off  the  liga- 
ture, when  three  died,  and  the  fourth  recovered 
perfectly. 

I made  the  fame  experiment  in  all  its  circum- 
flances  on  four  other  pigeons,  except  that  I did 
not  take  off  the  ligature  till  thirty  hours  were  elap- 
fed.  One  only  of  them  died,  in  two  days.  Its 
death  was  certainly  owing  to  the  tightnefs  of  the 
ligature,  which  produced  a gangrene  of  the  itiuf- 
cles. 

I repeated  this  experiment  pn  much  fmaller 
pigeons,  that  can  bear  the  lofs  .of  the  leg  beneath 
the  femur ; not  one  of  thofe  died  that  had  their 
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legs  cut  off  in  the  fpace  of  two  minutes,  and  only 
two  out  of  ten,  when  they  were  taken  off  at  the 
end  of  three. 

Fewer  pigeons  die  with  this  method  than  with 
the  ligature,  when  the  fame  time  is  obferved ; the 
reafon  is,  that  the  amputation  neither  caufes  death, 
nor  any  remarkable  derangement  in  the  animals ; 
inftead  of  which  the  ligature  frequently  brings  on 
a gangrene,  which  is  lometimes  mortal,  in  the 
parts  wQuhded  by  the  arrow, 

I made  the  fame  experiments  on  fmall  guinea- 
pigs  and  rabbits,  fornetimes  cutting  off  the  wounded 
leg,  fornetimes  making  the  ligature : the  confe- 
quences  were  partly  analogous  to  thofe  I noticed 
in  the  pigeons,  though  fomewhat  lefs  conflant  and 
certain.  I have  in  general  obferved  that  the  Ame- 
rican poifon  requires  a certain  time  to  communi- 
cate itklf  to  the  animal ; that  this  time  is  much 
more  confiderable  than  that  required  by  the  venom 
of  the  viper ; that  the  effects  of  the  former  on 
animals  are  more  vague  and  uncertain ; and,  laftly, 
that  the  effects  of  both  may  be  remedied  by  am- 
putating the  parts,  when  it  can  be  attempted  with- 
out danger,  and  is  done  in  time. 

In  the  experiments  I made  on  the  venom  of  the 
viper,  I found  that  its  effedrs  are  not  alike  to  all 
animals,  and  that  there  are  animals  with  cold  blood 
to  which  it  is  quite  innocent.  I was  curious  to  fee 
if  it  would  be  the  fame  with  the  American  poifon. 

The  authours  who  have  fpoken  of  this  lafl;,  tell 
us  that  it  is  poifonous  to  all  animals ; but  the  be- 
lief 
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lief  of  a thing  is  very  far  from  the  proof  of  it. 
Experiments,  and  thofe  very  numerous,  muft  be 
made,  and  I do  not  perceive  that  they  have  made 
a fufficient  number  from  which  a general  confe- 
quence  may  be  drawn, 


Experiments  on  Animals  with  Cold  Blood. 

I began  by  infinuating  the  poifon  into  the  muf* 
pies  of  frogs,  which  died  in  a Ihort  fpace  of  time<. 
I proceeded  to  eels,  introducing  the  arrow  near 
the  tail ; they  all  died  though  very  late. 

I had  found  that  the  venom  of  the  viper  is 
quite  innocent  to  the  viper  itfelf,  and  to  adders. 
I could  procure  only  two  of  thefe  laft,  and  made 
but  few  experiments,  which  I however  think  de- 
pifive.  I wounded  one  of  thefe  fnakes  towards  its 
tail,  with  an  arrow  well  cov^ed  with  the  poifon, 
which  had  the  confiilence  of  a lirop,  and  left  the 
weapon  in -the  mufcles.  At  the  place  where  I in- 
linuated  it,  I had  previoufly  made  an  incilion,  to 
the  end  that  the  diflblved  poifon  on  the  arrow 
might  the  eafier  enter  the  mufcles,  into  which  I 
afterwards  made'  fmall  incilions  about  the  wound, 
and  introduced  frelh  poifon.  The  adder  continued 
well  for  feveral  hours,  when  I fhut  it  in  a cham- 
ber, and  on  entering  fix  hours  after,  found  it  fled, 
and  have  never  fince  met  with  it. 

I re- 


I repeated  this  experiment  feveral  times,  at  cer- 
tain intervals,  on  a fomewhat  fmaller  adder.  The 
iaft  time,  I forced  two  poifoned  arrows  into  the 
mufeies  of  its  tail,  and  left  them  there  for  twenty- 
four  hours.  I applied  the  poifon  brought  to  a 
iiropy  confiftence,'  repeatedly  about  the  wounds, 
introducing  a great  deal  of  it  into  them  wdth  a bit 
of  wood ; the  adder  neither  died  nor  fuffered  per- 
ceptibly. 

I was  enabled  to  repeat  this  experiment  feveraj 
times  on  vipers,  not  one  of  which  died  of  the  poi- 
fon, although  I wounded  feveral  in  the  mufcles 
near  the  tail  with  arrows  well  covered  with  it  in 
the  above  confiftence,  leaving  them  in  the  mufcles 
for  twenty,  and  even  thirty  hours.  It  is  true  that 
fome  ones,  a Ihort  time  after  the  application  of  the' 
poifon  feemed  lefs  lively  than  ufual,  and  that  the 
hinder  part  of  the  body  which  was  wounded,  be- 
came benumbed,  and  loll  its  natural  motion  in  a 
fenfible  degree,  and  that  for  feveral  hours.  On 
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the  others  the  poifon  had  no  perceptible  effedt. 

After  this  I can  venture-  to  fay,  that  the  Ame- 
rican poifon,  as  well  as  the  venom  of  the  viper, 
&:c.  is  totally  innocent  to  animals  with  cold  blood! 
Thefe  two  poifons  have  here  a very  great  analogy, 
although  one  is  an  animal  gum,  the  other  a vege- 
table juice. 

It  remained  for  me  to  examine  the  adtion  of  this 
poifon  on  living  animals,  and  to  fee  what  parts  of 
the  animal  are  fo  changed  by  it,  as  to  bring  on 
death. 


Every 
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Every  thing  concurred  to  the  belief  that  it  ex- 
cites one  of  thofe  difeafes  which  modern  phyficians 
c%ll  nervous,  and  that  it  adis  immediately  on  the 
nervous  fyftem.  The  fymptoms  of  the  difeafe  are 
the  mod  precife  and  decifive  in  favour  of  this  fpe- 
cies  of  complaints.  Convulfions,  faintings,  total 
lofs  of  flrength  and  motion,  the  feeling  weakened 
ib  as  to  be  almoft  totally  deftroyed,  are  the  mod 
common  ones  produced  by  this  poifon,  on  animals. 
We  often  obferve  that  the  creature,  jnd  now  very 
lively,  in  a moment  dn/ls  itfelf  deprived  of  motion 
and  feeling,  and  at  the  point  of  death.  I ufually 
obferved  a fymptom  which  effedlually  feems  to  de- 
mondrate,  that  the  difeafe  produced  by  the  tkunai 
is  purely  nervous.  The  animal,  if  it  furvived,  was 
as  well  in  a few  minutes  as  before,  not  appearing  to 
have  fuffered  at  all.  It  notwithdanding  remained 
in  a lethargick  date,  fometimes  for  feveral  hours, 
without  any  apparent  fign  of  life.  This  is  exadtly 
what  happens  in  difeafes  called  nervous,  the  attack  . 
of  which  is  frequently  very  fudden.  Now  they 
excite  commotions,  and  now  entirely  exhaud  the 
drength;  but  fcarcely  do  the  fymptoms  of  difeafe 
begin  to  diffipate,  than  the  perfon  finds  himfelf 
recovered,  and  fcarcely  recolledts  the  having  been 
ill.’ 

But  all  thefe  fymptoms  could  not  impofe  upon 
me,  after  having  made  my  experiments  on  the  ve- 
nom of  the  viper.  The  difeafe  occafioned  by  it 
has  likewife  the  fymptoms  common  to  nervous 
complaints,  and  the  principal  afi'edtion  feems  to  lie 
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5n  the  nerves,  although  experience  has  decided  to 
the  contrary.  It  was  likewife  necclTary  then  in  the 
prefent  cafe  to  have  recourfe  to  experiment,  and 
not  to  be  carried  away  by  falfe  theories  and  proba- 
ble reafonings. 


Effects  of  the  Tigunas  on  Blood  drawn  from  Animals. 
) 

To  proceed  methodically  ip.  fo  important  an  en- 
quiry, I thought  it  proper  to  begin  by  examining 
whether  the  American  poifon  produced  any  fenfiblc 
alteration  in  the  blood  of  animals,  if  mixed  with 
it  on  its  iffuing  warm  from  the  veffels. 

I cut  olf  a pigeon’s  head,  and  received  the  warm 
blood  in  two  fmall  conical  glalTes  a little  heated, 
about  eighty  drops  in  each  glafs.  In  one  of  them 
I put  four  drops  of  water,  and  in  .the  other  four 
drops  of  an  aqueous  folution  of  the  ticunas,  con- 
taining fcarcely  a grain  of  the  dried  poifon.  I Ihook 
each  of  the  glaffes  for  a few  feconds,  fo  as  feverally 
to  unite  their  contents : in  two  minutes  the  blood 
' mixed  with  the  limple  water  was  coagulated  ; that 
with  the  poifon  did  not  coagulate,  but  be.camp 
darker  coloured,  and  in  three  hours  was  flill  in  a 
fluid  ftate,  whilft  in  the  other  glafs  the  ferum  a.ad 
coagulum  were  diftindf. 

I examined  with  a microfeope,  as  well  at  this 
time  as  afterwards,  the  blood  in  the  two  glaffes, 
and  found  that  the  red  globules  were  alike  in  each, 
having  preferved  their  primitive  fhape. 


Thi 


ON  POISONS.  f2-5 

This  experiment  was  repeated  feveral  times  with 
the  fame  fuccefs,  fo  that  the  American  poifon,  in  the 
eircumftances  related  above,  feems  clearly  not  to 
change  in  a perceptible  way  the  red  globules  of 
blood.  It  however  deferves  to  be  noticed,  that  far 
from  coagulating  this  fluid,  it  on  the  contrary  ab-' 
folutely  prevents  the  natural  coagulation  of  it, 
when  it  is  drawn  from  the  veflTels.  Neither  again 
can  it  be  faid  to  attenuate  or  diffolve  it,  fince  no- 
thing of  this  is  remarked  on  examining  it  with  ai 
microfeope:  the  red  part  is  fliaped  as  ufual,  and 
docs  not  feem  to  be  more  fubtil  or  more  'fluid. 

The  confequences  were  the  fame  on  trying  the. 
viper’s  venom;  fo  that  the  effedts  of  thefe  two  pob? 
fons,  or  the  changes  they  caufe,  in  the  blood  drawn 
from  the  veflels,  feem  altogether  fimilar.-.  Both 
prevent  it  from  coagulating,  and  neither  of  them 
diflblves  or  changes  the  globules  of  it:  the  only 
differen^ie  betwi^xt  the  two  poifons  is  that  the  ve- 
nom of  the  viper  turns  the  blood  darker  than  does 
the  ticunas. 

The  former  does  not  adt  on  the  globules  of  blood;, 
even  when  it  is  communicated  to  the  living  animal, 
and  kills  it.  I made  the  Ihme  obfervation  as  to  the 
blood  of  animals  which  died  of  the  American  poi- 
fon, fo  that  in  all  thefe  cafes  there  is  an  admirable 
agreement  betwixt  the  two.  But  it  has  been  feen 
that  the  venom  of  the  viper  produces  a fenfible  al- 
teration on  the  general  mafs  of  blood  in  animals 
bitten.  I. thought  it  proper  to  examine  with  the 
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fame  attention,  the  blood  of  animals  killed  by  the 
ticunas. 

On  doing  this  it  appeared  that  the  mufcles  of 
animals  fo  killed,  were  in  general  rendered  pale  by 
it.  The  venous  veffels  near  the  heart  feemed  more 
fwelled  than  ufual,  the  blood  a little  darker,  but 
not  coagulated.  The  abdominal  vifcera  were  not 
fenfibly  changed;  the  heart  and,  auricles  in  a na- 
tural Hate : the  external  vellels  of  the  heart  were 
fometimes  more  vifible,  and  as  if  injedted. 

But  I obferved  a great  change  in  the  lungs,  a 
vifcus  very  effential  to  life.  I generally  found  it 
more  or  lefs  fpottcd ; the  fpots  were  frequently  very 
large  and  livid,  and  fometimes  the  part  feemed 
quite  putrid.  This  change  in  fo  noble^'an  organ 
deferves  the  utmoft  attention ; it  feems  to  become 
conliderable  in  proportion  to  the  length  of  time 
the  animal  lives  after  being  poifoned.  I found  that 
the  lungs  of  fome  animals  were  here  and  there 
tranfparent,  above  all  towards  the  fides.  The  air 
within  was  very  vilible  through  the  external  mem- 
brane, which  I examined  with  a microfeope,  and 
very  clearly  obferved  through  it  the  fmall  pulmo- 
nary veficles  moiftened  by  a difeharge  from  veffels 
that  had  quite  emptied  themfelves. 

However  great  the  change  in  fo  important  a part, 
I could  not  be  perfuaded  that  it  could  alone  produce 
fo  violent  and  momentary  a difeafe,  and  that  the 
poifon  entirely  exercifed  itfelf  on  the  blood',  and 
the  lungs.  ’Tis  true  that  I had  the  example  of  the 
viper’s  venom  adting  fomewhat  in  this  way but  it 
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brings  on  an  almofl:  general  coagulation  of  the 
blood,  which  is  certainly  not  the  cafe  with  the 
j\merican  poifon. 

EffeBs  of  the  Ticunas  introduced  into  the  Blood  Vef- 

fels  of  Animals, 

In  an  enquiry  fo  important,  and  at  the  fame 
time  fo  obfcure,  I thought  it  proper  to  recur  to 
experiment,  and  to  examine  the  effedts  of  this  poi- 
fon introduced  immediately  into  the  blood,  , 

I had  recourfe  to  the  means  I had  employed  in 
introducing  into  the  jugular  vein  the  venom  of  the 
viper,  making  ufe  of  a fmall  glafs  fyphoh  bent  at 
the  point,  by  way  of  fyringe.  Into  this  fyphon  I 
drew  up  by  fudtion  a folution  of  the  ticunas,  and 
having  opened  the  vein,  injedted  it.  As  I have  al- 
read)'’  defcribed  the  way  of  making  thefe  experi- 
ments, in  the  treatife  on  the  venom  of  the  viper, 
I do  not  think  it  neceffary  to  repeat  the  defcription 
of  them  here.  They  are  fo  contrived  that  the 
poifon  mixes  with  the  blood  through  the  medium 
of  the  jugular  vein,  without  touching  the  part  of 
the  veffels  where  the  incifions  are  made,  or  .even  the 
jugular  itfclf. 

I put  into  the  fyringe  for  the  firft  experiment, 
.four  drops  of  an  aqueous  folution,  which  fcarcely 
contained  half  a grain  of  the  dried  poifon.  Having 
introduced  the  point  of  the  fyringe  into  the  jugular 
vein  of  a very  large  rabbit,  I perceived  the  liquor 
o to 
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to  flow  back  on  the  moment  of  my  pufliing  fh^ 
fucker,  owing  to  its  not  being  exactly  fitted  to  the 
fldes  of  the  fyringe : I obferved  to  the  perfons  pre- 
fent,  that  the  experiment  had  failed,  but  was  fur- 
prifed  to  hear  in  reply,  that  the  animal  was  dead. 
I do  not  think  ten  feconds  palled  betwixt  the  time 
of  the  liquor’s  flowing  back,  and  the  death  of  the 
animal,  which  had  actually  taken  place.  I cannot 
eftimate  the  quantity  of  poifon  'introduced  into  the 
blood,  but  as  the  animal  died,  fome  mult  neceflarily 
have  found  its  way  thither ; had  not  this  happened, 
I fliould  have  fuppofed  from  the  quantity  which 
flowed  back  into  the  tube,  that  not  a Angle  drop  of 
it  had  entered  the  jugular  vein. 

The  death  of  this  animal  was  much  more  fudden 
than  in  the  cafes  of  introducing  in  a fimilar  way 
the  venom  of  the  viper  into  the  blood;  and  the 
whole  body  was  more  funk  and  relaxed,  than  it  is 
obferved  to  be  in  animals  that  have  been  dead  a 
long  time. 

Having  put  my  fyringe  in  better  order,  T’intro- 
duced  two  drops  of  water,  with  which  I had  pre- 
vioufly  mixed  about  a quarter  of  a drop  of  the 
aqueous  folution  of  the  poifon  I have  fpoken  of. 
I fcarcely  began  to  injedt  this  liquor  by  the  jugular, 
when  the  rabbit  fell,  without  motion  and  without 
life,  as  if  flruck  by  lightning.  I do  not  think  half 
a drop  of  the  liquor  was  introduced. 

I can  fay  in  general,  after  other  experiments  I 
have  made  fince,  that  this  poifon  introduced  im- 
mediately into  the  blood  by  the  jugular  vein,  kills 
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more  fuddenly  than  the  viper’s  venom,  and  in  a 
much  fmaller  quantity.  Death  fucceeds  the  intro- 
dudtion  of  it  fo  quickly  as  ufually  to  prevent  con- 
vulfions.  If  a fmaller  proportion  of  it  is  employed, 
the  convulfions  and  ufual  druggies  are  obferved, 
and  the  death  retarded.  It  is  true  that  the  blood  is 
neither  coagulated,  nor  fo  changed  in  its  colour  as 
when  the  viper’s  venom  is  mixed  with  it,  but  this  doe^ 
not  delay  the  death  of  the  animal,  and  the  ticunas  in 
immediate  contact,  kills  to  as  great  a certainty  as 
the  viper’s  venom.  This  is  an  experienced  and  an 
incontedible  truth,  however  obfcure  and  difficult 
the  caufe  of  the  deaths  may  appear,  in  the  cafes  I 
have  related. 

The  American  poifon  introduced  into  the  blood  \ 
kills  inftantly;  from  whence  it  feems  beyond  a 
doubt  that  when  applied  externally  to  the  wound  of 
a living  animal,  it  mud  caufe  a derangement  of  the 
janimal  economy,  and  even  death. 

i 

Effiecis  of  the  Ticunas  m the  Nerves,. 

The  fudden  death  which  follows  the  introdudrion 
of  this  poifon  by  the  jugular  vein  into  the  blood 
of  an  animal,  feems  an  unanfwerable  demondra- 
tion,  that  in  thefe  cafes  the  adtion  of  the  poifon  is 
on  the  blood  alone,  and  that  die  nervous  fydeni  is 
neither  affedted  nor  deranged  by  it.  This  does  not 
however  prove  but  that  the  nerves  may  be  more  or 
lefs  affedled  by  this  poifon,  when  the  death  hap- 
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pens  at  fome  dillance,  and  when  it  is  applied  exter- 
nally to  parts  that  have  been  wounded.  In  thefe 
cafes  convulfions,  and  all  the  fymptoms  of  a ner- 
vous difeale,  are  principally  obferved.  The  nerves 
then  may  very  probably  be  affedted  by  the  poifon, 
and  be  the  principal  caufe  of  the  animal’s  death. 

Here  it  was  again  neceffary  to  recur  to  diredt  ex- 
periment, as  I had  done  in  regard  to  the  venom 
of  the  viper,  and  to  fee  what  derangements  and 
what  complaints  the  American  poifon  would  pro- 
duce, on  being  applied  immediately  to  the  nerves, 
without  touching  the  blood  velTels. 


Effects  of  the  Ticunas  applied  to' the  Surface  of  the 
» Nerves. 

I made  my  experiments  on  the  fciatick  nerves  of 
very  large  rabbits,  preparing  the  nerves  in  the  way 
I had  done  at  Paris  in  operating  with  the  viper’s 
venom,  and  fliall  therefore  enter  into  no  detail  here  * 
as  to  that  particular,  but  lhall  relate  a few  of  the 
principal  experiments,  to  fhow  the  variety  I met 
with  on  my  firfl  trials : a variety  that  might  have 
led  me  into  an  errour,  had  1 not  perlifted  in  multi- 
plying  my  experiments,  and  varying  them  till  I 
found  the  confequences  fomewhat  uniform.  ’Tis 
to  this  cohftancy,  or  if  you  will,  to  this  obftinacy 
that  I owe  in  a great  part  the  new  truths  I think  I 
have  difeovered,  as  well  in  relation  to  the  viper’s 
venom,  as  to  the  ticunas. 

Having 
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Having  cleared  the  fciatick  nerve  of  a rabbit,  I 
paffed  under  it  feveral  doubles  of  fine  linen,  cover- 
ing it  with  lint  well  wetted  with  the  ikunas  of  a fi- 
ropy  confiftence.  I covered  the  nerve  with  the  fame 
linen,  to  fecure  the  bared  mufcles  of  the  animal 

t 

from  the  poifon,  and  fewed  the  fkin  in  the  ufual  . 
way.  In  twenty  minutes  the  rabbit  began  to  be 
convulfed,  and  could  not  fupport  itfelf ; it  was  then 
fcized  with  all  the  fymptoms  of  poifon,  and  died 
foon  after. 

I repeated  this  experiment  on  another  rabbit,  and 
contrived  to  enclofe  the  nerve  in  linen  flill  better 
than  before.  This  fecond  rabbit  continued  well  for 
ten  hours,  but  vifiting  it  on  the  twelfth  I found  it 
juft  expired. 

I fufpedted  that  the  poifon  applied  to  the  nerve  In 
a certain  quantity,  might  in  time  penetrate  through 
the  linen,  with  the  humours  of  the  wounded  part, 
and  convey  its  adtion  to  the  mufcles  and  other 
adjacent  parts.  It  was  proper  then  either  to  dimi- 
nifh  the  poifon,  to  prevent  its  foaking  through,  or 
to  cover  it  with  more  linen.  I chofe  the  latter  a-s 
the  furer  method. 

I cleared  the  fciatick  nerve  of  a rabbit  in  the 
ufual  way,  palling  under  it  repeated  doubles  of  very 
fine  linen.  I covered  it  with  lint  well  fteeped  in 
the  poifon,  putting  bits  of  linen  over  the  whole. 
The  rabbit  lived  twenty-four  hours,  when  it  died 
fuddenly,  but  I could  not  fufpedl  its  death  to  be 
caufed  by  the  poifon. 
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I got  ready  the  fciatick  nerve  of  another  rabbit  as 
above,  covering  it  with  poifon  and  bits  of  linen  as 
ufual.  It  died  in  forty  hours  without  any  fymptoms 
of  the  difeafe  of  the  poifon. 

I made  the  fame  experiment  on  the  fciatick  nerves 
of  three  other  rabbits,  taking  the  utmoft  care,  af- 
ter applying  the  poifon,  to  have  them  well  covered 
with  linen,  to  prevent  all  fufpicion  of  the  poifon’s 
having  foaked  through.  One  of  thefe  rabbits  died 
in  three  days ; the  other  two  were  alive  at  the  end  of 
eight. 

I got  ready  the  fciatick  nerves  of  two  other  rab- 
bits exadlly  in  the  fame  way,  but  without  applying 
the  poifon,  for  a comparative  experiment.  One  of 
them  died  in  thirty-fix  hours,  the  other  was  ftill 
living  at  the  end  of  the  eighth  day. 

I thought  thefe  experiments  fufficient  to  deter- 
mine whether  the  ticunas,  applied  externally  to  the 
nerves,  is  capable  of  producing  any  difeafe  or  de- 
rangement in  the  animal ; but  I wanted  to  know 
whether  it  would  be  equally  inadtive  when  applied 
to  wounded  nerves,  pr  rather  to  the  very  fubftance 
of  them. 


Experiments  with  the  Ticunas  on  Nerves  cut  or 

wounded^ 

I prepared  the  fciatick  nerve  of  a rabbit  as  above, 
and  having  pierced  it  feveral  times  through  with  a 
lancet,  laid  the  poifon  exadly  on  the  wounded  part. 

The 
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The  rabbit  lived  five  days,  when  it  died  without 
any  fymptoms  of  difcafe.  I repeated  this  experi- 
ment in  all  its  circnmftances  on  another  rabbit, 
which  was  ftill  alive  eight  days  after. 

I varied  this  experiment  a little  on  the  nerves  of 
three  other  rabbits.  Inftead  of  making  feveral 
wounds  with  a lancet,  I made  a longitudinal  open- 
ing into  the  nerve  of  more  than  five  lines  in  length, 
into  which  I introduced  threads  well  fteeped  in  the 
poifon,  and  covered  all  fecureJy.  One  died  in  fixty 
hours  without  any  fyniptoms  of  the  difeafe  of  the 
poifon;  the  two  others  were  living  eight  days  af- 
ter. 

I thought  it  proper,  again,  to  vary  this  fecond 
experiment,  by  cutting  the  nerves  of  a few  rabbits, 
in  the  way  I had  done  in  examining  the  venom  of 
the  viper.  I cut  the  fciatick  nerve  as  far  as  I could 
from  its  origin,  that  fo  I might  enclofe  it  in  linen. 
The  part  of  it  cleared  in  very  large  rabbits  was 
about  an  inch  and  an  half : having  put  linen  be- 
neath the  nerve,  I covered  the  cut  part  well  with  the 
poifon,  and  placed  linen  over  all  as  ufual. 

I made  this  experiment  on  fix  rabbits,  two  of 
which  died  in  forty  hours,  tv  '»  in  three  days,  and 
two  were  Hill  living  on  the  fourth. . 

To  make  a comparative  experiment,  I prepared 
the  nerves  of  two  rabbits  as  above,  but  did  not  ap- 
ply the  poifon.  One  died  in  thirty-fix  hoiirs>  the 
other  furvived  the  third  day. 

The  uniform  confequences  of  thefe  experiments 
on.  the  nerves,  made  me  think  any  further  ones  un- 
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neceflary ; and  I believe  thbfe  will  agree  with  me’^ 
who  are  accuftomecl  to  make  experiments,  and  are 
not  prejudiced  by  ill-founded  hypothefes.  The  A- 
1 merican  poifon,  as  is  here  feen,  in  whatever  way  it 
is  applied  to  the  nerves,  is  not  a poifon  to  them,  and 
^ does  not  produce  in  thefe  cafes  any  fenfible  de- 
rangements iii  the  economy  of  a living  animal  : this 
is  proved  by  immediate  experiment.  To  fuppofe 
what  we  do  not  fee,  to  believe  what  is  contradidted 
by  experiment,  is  fubftituting  dreams  to  real  ob- 
jedts,  embracing  errour  for  truths  and  adopting  chi- 
nnerte  for  fadts. 

The  American  poifon  then,  agrees  with  the  vi- 
per’s venom,  in  being  quite  innocent  to  the  nerves, 
in  whatever  way  it  is  applied  to  them ; like  the  vi- 
per’s venom  it  kills  in  the  fmalleft  quantity,  and  that 
inlfantly,  if  introduced  into  the  blood  by  the  jugu- 
lar vein  ; and  its  adtion  is  altogether  on  the  blood, 
let  the  principle  or  mechanifm  by  which  it  caufes 
death  be  what  it  will. 

The  effedts  the  viper’s  venom  produces  on  the 
■blood  are  more  clear  and  decided  ; there  is  an  un- 
queftionable  coagulation  of  it,  not  to  be  perceived 
in  the  cafes  of  the  ticunas  : w^e  however  obferve  in 
this  lafi  a great  change  in  the  lungs,  which  become 
violently  difeafed. 

The  fudden  death  of  an  animal,  when  the  poifon 
is  injedted  into  its  veliels  is  really  furprifing ; it 
fcarcely  feems  to  have  had  time  to  reach  the  heart. 
Neither  can  we  conceive  how  animals  with  cold 
blood;  frogs,  for  iuftauce,  that  exift  with  an 
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impeded  circulation,  can  be  killed  by  it;  although 
it  is  true  that  they  die  much  later  than  animals 
that  have  the  blood  warm.  The  blood  or  any  hu- 
mour, changed  by  a poifon,  may  indeed  gradually 
produce  in  thefe  animals,  more  confiderable  de- 
rangements than  are  caufed  by  an  impeded  circula- 
tion. 

The  death  which  immediately  fucceeds  the  in- 
trodudlion  of  the  tkunas  into  the  blood,  may  in- 
duce a fufpicion  that  this  humour  contains  a very 
aeflive,  fubtil,  and  volatile  principle,  which  efcapes 
the  nicefl:  eye,  and  even  the  microfeope.  Agree- 
able to  fuch  an  hypothelis,  this  principle  feems 
highly  effential  to  life,  and  to  be  particularly  ad:ed 
upon  by  the  poifon. 

What  may  lead  one  to  fufpedt  that  a very  adiive 
and  volatile  principle  does  really  exift  in  the  blood 
is,  that  the  viper’s  venom  prevents  its  coagulation 
when  ’tis  drawn  from  the  veffels,  and  on  the  con- 
trary, produces  it  in  the  veffels  themfelves.  One 
would  fuppofe  in  the  firfl;  cale,  that  fomething  had 
flown  -off  from  the  blood,  which  exifts  in  it  when 
’tis  enclofed  by  the  veffels. 

This  adfive  and  vital  principle,  agreeable  to  this 
hypothefis,  may  be  confidcred  as  reiulting  from 
the  whole  animal  economy,  without  excluding  the 
nerves,  which  may  even  contribute  greatly  to- 
wards it. 

But  thefe  are  mere  conjectures,  more  or  lefs  pro- 
bable, and  not  demonftrated  by  experiment.  We 
muff  flick  to  certain  faCts,  in  whatever  way  we  ex- 
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plain  them : it  is  certain  then,  that  the  ticunas  docs 
not  adt  on  the  nerves,  and  that  it  adls  altogether  on 
the  blood. 

Previous  to  my  experiments,  no  one  would  have 
doubted  its  immediate  adtion  on  the  nerves,  which 
was  announced  by  every  outward  fymptom.  Thefe 
fymptoms  then,  which  the  phylicians  improperly 
regard  as  a certain  proof  that  the  difeafe  is  purely 
neryous,  are  equivocal,  and  may  prefent  themfelves 
without  the  fraalleft  nervous  alFediion : the  mere 
change  in  the  blood  is  fufficient  to  produce  them 
in  an  inllant.  The  greateft  phylicians  have  re- 
garded the  difeafes  caufed  by  the  viper’s  venom  and 
the  American  poifon,  as  derangements  in  the 
nerves : it  is  now  their  bufinefs  to  examine  whether 
ocher  difeafes,  aferibed  to  the  nerves,  are  not  rather 
difeafes  of  the  fluids,  and  of  the  blood.  There 
are  grounds  for  this  fufpicion ; the  fymptoms  are 
equivocal,  and  the  principles  not  generally  demon- 
fl:  rated. 

I do  not  pretend  to  deny  but  that  difeafes  of  the 
nerves  may  occur;  this  would  be  running  from  one 
extreme  to  the  other.  There  are  without  doubt, 
difeafes  nervous  in  their  origin,  and  many  others 
which  become  fo  by  the  changes  that  take  place  in 
other  parts,  even  in  the  fluids.  The  palEons  of 
the  mind  fliew  us  the  influence  the  nerves  have  on 
the  body;  but  this  does  not  prove  that  all  the  dif- 
eafes aferibed  to  the  nerves,  are  really  nervous, 
and  that  the  ufual  fymptoms  of  thefe  difeafes  may 
not  be  equivocal,  Befides,  it  is  certain  that  the- 
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Rollons  we  have  examined,  have  no  immediate  ac- 
tion on  the  nerves,  whatever  may  have  been  hitherto 
believed. 

Some  one  may  objed:,  that  probably  the  viper's 
venom  and  the  American  poilbn,  adt  only  on  the 
extremities  of  the  nerves,  and  on  that  account  are 
innocent  when  applied  to  the  trunks  of  them.  But 
every  thing  ferves  as  an  objedtion  to  thofe"  who 
bufy  themfelves  in  imagining  difficulties;  and  it  is 
very  rare  to  find  two  things  in  every  refpedt  alike. 
For  my  part.  It  appears  to  me,  that  the  internal 
fubftance  of  the  great  nerves,  is  the  fame  as  that 
of  their  extremities;  and  that  the  former  are  fub- 
jedl  to  pain  as  well  as  the  latter.  I do  not  create 
hypothefes  which  are  not  confirmed  by  fadfs. 

I may  have  been  deceived  in  fome  of  the  coiife- 
quences  I have  deduced  from  my  experiments,  and 
may  llkewife  have  been  deceived  in  ,fome  of  the 
experiments  themfelves,  although  I have  ftrove  to 
fucceed,  and  have  fearched  for  truth  in  an  unpreju- 
diced way.  I do  not  doubt  but  that  any  one  who 
will  apply  himfelf  after  me,  to  thefe  refearches, 
will  find  fomething  to  add,  and  even  perhaps  to 
corredt.  It  is  fufficient  for  me  to  have  opened  a 
road  to  new  truths,  and  to  be  able  to  atteft^the 
veracity  of  the  principal  fadts  I hive  advanced. 

The  greater  part  of  thefe  experiments  was  made 
in  the  prefence  of  my  particular  friend  Dr.  Ingen- 
haufen,  Phyficlan  to  their  Imperial  Majefties,  who 
has  difplayed  in  feveral  publications  the  talents  of 
a real  naturalifl.  M.  Tiberus  Cavallo  has  like- 
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wife  affifted  at  feveral  of  the  moft  important  of 
them.  1 conceived  that  the  authority  of  two  per- 
fons  known  to  the  learned,  would  give  an  addi- 
tional credit  to  my  experiments. 


On  the  po'ifoned  Arrows  brought  from  the  Eaji  Indies, 

\ 

After  I had  finilhed  my  experiments  on  the  ti~ 
cunaSj  one  of  my  friends  at  London  procured  me  a 
number  of  arrows  from  the  Eafl;  Indies,  oh  which 
I made  fome  experiments,  but  neither  greatly 
multiplied  nor  varied  them,  as  well  becaufe  the 
arrows  were  but  few  in  numberji  as  becaufe  they 
feemed  to  differ  from  the  American  poifon,  only 
in  having  lefs  adlivity.  This  lafl  circumftance 
was  probably  owing  to  their  not  having  been  fo 
well  preferved  as  thofe  from  the  Weft  Indies, 
which  indeed  feemed  to  be  the  cafe,  or  becaufe 
the  poifon  had  been  prepared  many  years  ago. 

I could  not  fucceed  in  killing  even  fmall  rabbits  by 
applying  this  poifon  to  the  fkin,  fcraped  or  flightly 
fcarified ; although  I laid  it  on  in  a greater  quan- 
tity, and  upon  larger  portions  of  the  Ikin,  than  in 
my  experiments  with  the  ticunas : when  given  in- 
wardly, in  twice  or  thrice  the  quantity  in  which  I 
gave  the  latter,  it  produced  no  fenfible  change,  even 
in  rabbits  that  fcarcely  weighed  a pound. 

I pierced  the  Ikin  of  feveral  animals  with  thefe 
arrows,  leaving  them  flicking  in  it  for  whole  days, 

without 
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without  my  perceiving  any  poifonous  affedlion. 
But  on  piercing  the  mufcles,  and  leaving  the  ar- 
rows plunged  in  them,  I foon  found  the  efFedts  . 
feveral  of  the  animals  poifoned  in  this  way,  died 
with  the  fame  fymptoms  that  are  produced  by  the 
iicunas.  They  were  feveral  hours  in  lickening,  fo 
that  this  poifon  does  not  feem  to  differ  effentially 
from  the  other.  It  exadtly  refembles  it  when  exa- 
mined with  a microfcope,  when  thrown  into  the 
eyes  of  animals,  when  tailed,  and  when  chewed. 
It  diffolves  with  greater  difficulty  in  water,  in 
which  the  greater  part  of  it  remains  in  an  info- 
luble  flate. 

The  only  inferences  to  be  drawn  from  the  parti- 
culars I have  related  are,  that  this  poifon  com- 
municated to  the  mufcles,  adls  with  far  greater 
force  than  when  applied  to  the  Ikin  ; that  it  agrees 
very  well  with  the  other  poifons,  and  ferves  ffill  to 
perfuade  us  that  the  immediate  action  of  poifons 
is  not  on  the  nerves ; lince  it  is  certain  that  the 
Ikin  is  more  fenfible  than  the  mufcles,  and  is  quite 
interwoven  with  nerves. 


Experiments  'made  zvith  Ticunas,  after  my  retuxn 

to  Italy  in  1780. 

I forced  an  American  arrow  into  the  body  of 
one  of  the  fnakes,  called  anguis  mlliaris,  near  its 
tail,  The  fnake  lived,  and  fcarcely  fcemed  be- 
numbed 
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numbed  by  it.  I repeated  this  experiment  with  a 
frefli  arrow  on  the  fame  fnake.  which  neither  died, 
nor  fuifered  a great  deal.  Thefe  two  arrows  had 
been  previoudy  dipped  in  the  ticunas  foftened  be- 
fore the  fire  to  the  coniiftence  of  honey. 

I paifed  another  arrow  in  the  fame  ftate,  through 
the  tail  of  a fnake  : in  four  hours  it  was  motion- 
lefs,  and  as  if  dead.  On  pricking  the  body  with 
needles,  there  were  notwithflanding  fome  marks  of 
irritability,  which  at  length  difappeared,  fo  that  I 
judged  the  creature  dead.  In  thirty-fix  hours  it 
however  began  to  move,  and  continued  in  a very 
feeble  (late  for  five  days  more.  In  its  firft  condi- 
tion ’twas  apparently  dead  ; in  the  fecond  certainly 
alive : nothing  has  furprifed  me  fo  much  as  this 
kind  of  return  to  life,  in  fo  large  an  animal,  in 
which  the  fufpenfion  of  all  its  vital  motions  conti- 
nued fo  long  a time. 

I repeated  this  experiment  afrefli  on  another 
fnake  of  the  fame  kind,  fteeping  the  arrow  in  warm 
water  before  I-forced  it  into  its  tail : I left  it  there 
twenty-four  hours,  without  its  producing  any  effedt. 
Soon  after  I forced  another  of  thefe  arrows  into  its 
body,  where  I left  it  for  twelve  hours,  but  without 
effed:. 

I pierced  one  of  the  fore  feet  of  a land  turtle  that 
weighed  four  pounds,  with  an  American  arrow, 
which  I left  there  for  half  an  hour.  In  another 
hour  it  fcarcely  feemed  to  live,  and  in  two  ap- 
peared quite  dead.  After  an  interval  of  ten  hours, 
I removed  with  a lharp  inltrument  the  inner  Ihell, 

taking 
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taking  care  that  the  flelliy  parts  Ihould  be  as  littl© 
torn  as  poffible.  The  heart  was  ftill,  and  I fcarcely 
found  any  motion  in  the  auricles.  But  in  a little 
time  the  heart,  together  with  the  auricles,  reco- 
vered all  its  force,  and  continued  in  aftion  for 
fix  hours  incefiantly  ; the  auricles  kept  in  motion 
for  two  daj  s,  that  is  to  fay,  as  long  as  they  were 
rnoilb  ned  by  the  blood  which  flowed  from  the 
neighbouring  vefl'els. 

I pierced  the  fore  foot  of  aland  turtle  that  weighed 
a pound  ai  d an  half,  with  an  American  arrow.  In 
eight  minutes  it  could  fcarce  move,  and  in  a 
quarter  of  an  hour  was  dead.  When  the  feet  and 
neck  were  ftimulated,  they  difeovered  a flight  de- 
gree of  fenfation.  Having  opened  the  thorax,  I 
found  the  heart  and  auricles  quite  motionlefs.  I 
touched  the  heart  thrice,  and  it  contradted  itfelf 
once  each  time.  On  freeing  it  from  the  mem- 
branes, it  began  to  move  very  brifkly,  and  conti- 
nued to  do  fo  for  feveral  hours.  I covered  it  with 
the  inner  fliell,  and  in  twenty-four  hours  found  it 
again  motionlefs.  I pricked  it  once  with  a needle, 
it  contracted  itfelf  a Angle  time ; I pricked  it 
again,  it  contracted  itfelf  afrelh,  and  continued  to 
do  fo  once  every  time  I pricked  it.  I left  it  ex- 
pofed  to  the  air  for  three  minutes,  and  it  then  be- 
gan to  move  of  itfelf,  continuing  a very  brilk  mo- 
tion for  feveral  hours.  I covered  it  afrefli  with 

» 

the  fhell,  and  on  uncovering  it  four  hours  after, 
found  it  motionlefs.  I left  it  in  the  air  for  a few 
minutes,  and  in  a fliort  time,  and  of  itfelf,  it  reco- 
vered 
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vered  its  ofclllations,  which  continued  for  fix 
hours.  I again  covered  it  with  the  fhell,  and  on 
uncovering  it  two  hours  after,  found  it  without 
motion.  I then  covered  it  with  water,  which 
I kept  on  it  for  ten  'minutes,  without  its  pro- 
ducing any  change.  I drained  off  the  water, 
and  the  heart  was  fcarcely  left  in  the  air  a minute, 
when  it  began  afrefh  to  move  brifkly,  and  conti- 
nued to  do  fo  for  feveral  hours.  Laftly,  I put  it 
in  the  fun,  where  it  foon  dried.  The  auricles  likc- 
wife  dried  in  a degree,  and  all  was  then  ftill.  I 
now  wet  both  heart  and  auricles ; the  former  con- 
tinued always  motionlefs,  but  the  latter  began  to 
move,  and  continued  their  motion  for  eighteen 
hours,  when  becoming  dry,  they  loft  it  for  ever. 

This  fucceflion  of  motions  confirms  ftill  more 
the  dodtrine  I have  eftablifhed  on  the  irritability  of 
animal  fibres  {a),  -and  fhows  that  the  air  is  a very 
adtive  principle  in  awakening  the  fenfibility  of 
mufcular  fibres,  and  of  the  heart. 

It  cannot  be  doubted,  but  that  the  ticunas  attacks 
the  principle  of  irritability  in  the  mufcles,  al- 
though it  has  no  adtion  on  that  of  the  heart.  It 
agrees  in  this  with  the  other  poifons,  which  do  not 
ufually  adt  on  this  mufcle  or  on  the  inteftines  : the 
motion  of  thefe  laft  continues,  even  after  the  death 
of  the  animal,  and  when  the  irritability  of  the  other 
mufcles  is  totally  deftroyed. 

{a)  De  Legibus  Irritabilitatis  nunc  primum  fancitis. 

J-ucca,  1775.  • 
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CHERRY-LAUREL  WATER. 
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T O clofe  my  refearches  on  poifons,  I fhall  re- 
flate various  experiments  I have  made  on  cherry- 
laurel  water,  a poifon  which  for  fome  years 
has  been  celebrated  in  Europe.  It  does  not  yield 
to  the  moft  adtive  amongft  them,  when  the  great 
derangements  it  caufes  in  the  animal  economy,  and 
the  fuddennefs  adtion  on  being  given  inter- 

nally to  animals,  are  confidcred.  It  not  only  pro- 
duces the  moft  violent  convullions  and  death,  in 
animals  even  of  a middling  fize  ; but  if  given  in  a 
fmaller  dofe,  the  animal  writhes  itfelf,  draws  its 
head  and  tail  together,  and  forces  its  vertebra  out 
in  a way  frightful  to  the  view. 


In 


144 


FONTANA 


In  this  Hate  the  conv-ulhons  and  agitations  of  the 
body  are  very  violent,  and  in  the  midft  of  them 
the  animal  at  length  meets  with  a fpeedy  death. 

If  given  to  an  animal  as  an  injediion,  it  equally 
produces  convulfions  and  death. 

With  lefs  than  two  teafpoonfuls  of  this  water 
taken  internally,  I have  feen  middle  fized  rabbits 
fall  into  convulfions  in  lefs  than  thirty  feconds,  and 
die  in  a minute.  If  fwallowed  by  animals  in  a 
large  quantity,  they  die  almoft  inftantly  without 
convulfions,  and  with  their  bodies  entirely  in  a 
funk  and  relaxed  Hate.  ^ 

When  given  in  a fmall  quantity,  convulfions 
more  or  lefs  violent  fucceed,  and  the  body  and  ex^ 
tremities  of  the  animal  become  lifelefs  : the  hin- 
der feet  firfl:  lofe  their  ufe,  then  the  fore  ones,  and 
fo  on.  When  the  animal  can  neither  Hir  its  legs 
or  body,  it  continues  to  move  its  neck  and  head 
very  w^ell,  raifing  the  latter  without  difficulty,  and 
turning  it  freely  about.  In  this  Hate  the  animal 
retains  its  fmelling  and  fight,  and  though  it  does 
not  Hir  its  feet  of  itfelf,  it  draws  them  back  when 
they  are  pricked  or  violently  fqueezed  : a proof 
that  they  have  not  wholly  loft  their  fenfibility. 

Cherry-laurel  water  then  is  a very  ftrong  poifon, 
cither  taken  by  the  ftomach,  or  introduced  into 
the  body  as  an  injedlion.  Its  aftion  is  fo  fudden 
and  violent,  that  the  animal  gives  fymptoms  of 
pain  almoft  on  the  moment  of  its  being  fwallow'^ed. 
It  is  true  that  a fmall  dofe  of  it  is  innocent ; that 
is  to  fay,  that  a few  drops  of  it  given  to  a fmall 

animal 
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animal  which  would  be  killed  by  the  fame  quantity 
of  the  ticunasy  produces  no  fenfible  complaint : but 
this  does  not  make  an  effential  difference  betwixt 
the  w^ater  of  the  eherry-laurel  and  the  other  poiforis 
that  are  better  known; 

On  diftilling  a great  deal  of  water  from  a 
few  of  the  leaves,  I found  it  to  be  quite  innocent ; 
it  becomes  more  adtive  if  repeatedly  diftllled  over 
again  from  the  fame  leaves^  but  is  not  mortal.  If 
inftead  of  adding  water  to  the  leaves  of  the  cherry- 
laurel,  the  diftillation  is  made  in  halneo  maria,  the 
liquor  that  runs  off  is  a very  ftrong  poifon,  and. 
very  fudden  in  its  effedts.  This  is  what  I have 
principally  employed,  and  I doubt  not  but  that  it 
may  be  brought  to  fuch  a degree  of  adlivity,  as  to 
kill  in  a fmall  dofe,  in  the  fame  way  with  the  //- 
cuna^.  For  this  purpofe  the  liquor  that  rifes  the  firft 
time  fhould  be  diftilled  over  again  feveral  times  on 
frefh  leaves,  well  wiped  and  almoft  dry.  I believe 
that  if  it  were  evaporated  over  the  fire,  an  oily 
concrete  fubftance  would  be  obtained,  which 
would  not  only  equal  in  adtivity  any  of  the  known 
poifons,  but  would  probably  far  exceed  them  all. 

I refervethis  experiment  for  another  occafion,  when 
I fliall  alfo  fpeak  of  bitter  almonds,  and  the  degree 
of  poifon  to  which  their  water  may  be  carried,  when 
diftilled  dry. 

We  have  feen  that  cherry-laurel  water  kills  ani-^ 
mals  when  introduced  into  the  ftomach  or  intef- 
tines;  let  us  now  fee  the  effedts  it  produces  when 
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applied  to  wounds.  One  of  the  many  experiments 
1 made  on  this  fubjedt  will  here  be  Tufficient. 

. I m4.de  a cut  of  about  an  inch  in  the  fkin  of  a 
large  guineapig’s  belly,  and  flightly  fcarified  the 
bared  mufcles  in  feveral  places,  applying  to  them 
two  or  three  teafpoonfuls  of  the  water  mentioned 
above.  In  lefs  than  three  minutes  the  animal  fell 
into  convulfions,  and  died  foon  after.  This  ex- 
periment lliows  that  the  cherry-laurel  water  agrees 
with  the  other  poifons  in  its  adtion  on  the  body, 
when  introduced  through  the  medium  of  wounds. 

The  fuccefs  of  this  experiment  was  the  fame  on 
other  animals  with  warm  blood ; I however  ob- 
ferved,  that  the  water  of  the  cherry-laurel  adts 
invariably  with  greater  quicknefs  and  force, 
when  taken  internally,  even  in  a fmaller  quan- 
tity. 

This  lafl;  circumflance  deferves,  in  my  opinion^ 
the  greateft  attention,  lince  it  is  a determined  fadt, 
that  a large  wound  has  infinitely  more  veflels  than 
the  mouth  or  ftomach,  to  abforb  the  poifon  almoft 
at  the  very  inftant  r^befides  which,  the  nerves  con-- 
tained  in  the  wound,  both  from  their  number  and 
the  ftate  they  are  then  found  in,  ought  to  be  very 
fenfible  to  the  adlion  of  this  poifon. 

' Not  only  animals  with  warm  blood  die  very  fud- 
denly  when  made  to  fwallow  this  water,  but  thofe 
with  cold  blood  die  too.  What  appeared  to  me 
very  fingular,  lince  it  is  quite  different  with  the 

r 

Other  poifons,  is  that  they  'die  in  a very  fhort  time, 
.perhaps  even  quicker  than  tl^e  firIL  It  will  be 

fufficient 
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Aifficient  juft  now  to  fpeak  of  eels,  creatures  very 
hard  to  kill,  and  the  parts  of  which,  when  they 
are  dead,  continue  to  move  a long  time  : they  die 
in  a few  feconds  after  fwallowing  this  water,  con- 
tra<5l;ing  themfelves  at  firft,  ^ut  becoming  motion- 
lefs  the  inftant  after  their  death,  when  their  bodies 
are  not  even  fenfible  to  ftimulation.  The  heart 
however  continues  to  move,  but  not  fo  forcibly  as 
before  ; and  this  motion  ceafes  much  fooner  than 
when  they  are  killed  by  cutting  off  the  head.  It 
■cannot  here  be  denied  but  that  the  mufcular  irri- 
tability muft  be  ftrongly  adted  on,  and  that  in  a 
particular  way.  All  the  animals  with  cold  blood 
I have  been  able  to  procure,  were  killed  by  this 
poifon,  and  I doubt  whether  any  of  them  are  cap- 
able of  refilling  it  : if  they  are  not,  it  ought  on 
that  account  to  be  diftino-uiflied  as  the  moft  ter- 

O 

rible  of  all  known  poifons,  from  its  univerfal  fa- 
culty of  deftroying  every  fpecies  of  animals. 

But  how  does  it  kill  in  fo  Ihort  a fpace,  when 
introduced  into  the  ftomach,  where  we  perceiVe 
no  vefiTels  capable  of  receiving  it  ? This  difficulty 
requires  fome  further  experiments  : we  muft  fee 
the  effedls  it  produces  when  applied  immediately 
to  the  nerves,  and  when  introduced  into  the  blood 
without  touching  the  parts  that  are  cut. 

I employed  large  rabbits,  making  my  experi- 
ments on  the  fciatick  nerve,  as  1 had  done  with  the? 
venom  of  the  viper  and  the  ticunas.  For  brevity’s 
fake,  I fhall  relate  here  a fingle  .experiment,  omit- 
ting all  the  others,  which  I do  not  think  very  ne- 

Lz  ceffary. 
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eeflary,  after  the  many  experiments  on  the  nerves 
already  related. 

Having  laid  bare  the  fciatick  nerve  of  a large 
rabbit,  for  the  length  of  more  than  an  inch  and  an 
half,  I placed  under  it  a piece  of  very  fine  linen, 
fixteen  times  doubled,  to  prevent  the  water  from 
penetrating  to  the  parts  beneath  it.  I then  wounded 
it  lengthways  feveral  times  with  a lancet,  and  co- 
vered the  wounded  part,  more  than  eight  lines  in 
length,  with  a bit  of  cotton  about  three  lines  thick, 
well  fteeped  in  chefry-laurel  water,  of  which  it  ab- 
sorbed more  than  fifteen  drops  : all  of  this  was 
communicated  in  an  immediate  way  by  the  wounds, 
to  the  medullary  fubftance  of  the  nerve,  which  I 
covered  for  feveral  minutes  with  frefh  linen,  fo 
that  it  was  impoflible  for  the  poifon  to  be  com- 
municated either  to  the  parts  beneath  or  thofe  ad- 
jacent. Having  made  the  future  in  the  ikin,  and 
left  the  animal  at  liberty,  it  ran  about,  eat,  and 
was  as  lively  as  before,  and  neither  then  nor  after- 
wards, feemed  at  all  alFefted  by  this  poifon,  which 
kills  fo  Suddenly  when  taken  by  the  ftomach.  This 
and  feveral  other  fadts,  analogous  to  thofe  of  the 
viper’s  venom  and  ticunas,  Ihow  us  that  cherry- 
laurel  water,  in  whatever  way  it  is  applied,  whe- 
ther immediately  to  the  nerves  or  even  introduced 
into  their  medullary  fubftance,  has  no  adfion  on 
them,  either  as  a poifon  or  otherwife. 

After  all  the  experiments  related  in  this  work 
on  the  venom  of  the  viper,  and  on  the  American 
poifon,  which  is  ftill  more  powerful  \ after  having 

feeu 


ON  POISONS. 


149 


feen  that  neither  of  thefe  two  poifons  has  any  ac- 
tion, when  applied  in  an  immediate  way  to  the 
nerves,  whilfl:  they  kill  the  ftrongeft  animals  the 
moment  they  are  introduced  into  the  blood ; there 
cannot  be  a more  natural  inference  than  that  the 
water  of  the  cherry-laurel,  innocent  like  the  others 
when  applied  to  the  nerves,  ought  to  be  likewife 
deftrudtivc  when  introduced  into  the  blood ; and 
yet  the  cafe  is  altogether  different  : fo  true  it  is 
that  we  ought  to  miftruft  analogies,  even  when 
they  are  moft  uniform. 

i fat  about  introducing  this  water  into  the  jugu- 
lar vein  of  a large  rabbit,  beginning  with  five  or  fix 
drops,  as  1 had  done  with  the  viper’s  venom  and  ttcur 
nas.  The  animal  giving  no  fymptom  of  pain,  I 
thought  I had  not  fucceeded  in  the  attempt,  and 
that  the  fyringe  had  found  its  way  into  the  cellular 
membrane.  I repeated  this  experiment,  introducing 
afrefli,  perhaps  three  or  four  times  the  quantity  of 
the  water,  and  affuring  myfelf  previoufiy  that  the 
point  of  the  fyringe  had  entered  the  vein,  and  that 
the  liquor  could  in  no  way  force  itfelf  back  : the 
animal  ftill  continued  to  be  unaffected  by  it.  I was 
more  furprifed  than  fatisfied  at  what  I faw,  I could 
not  perfuade  myfelf  but  that  the  cherry-laurel  water 
would  be  a poifon,  and  even  a very  powerful  one, 
when  introduced  into  the  blood,  fince  a|:)pli9d  to  the 
nerves,  it  was  quite  innocent.  I returned  then  to 
my  experiments,  and  now  Introduced  a tcafpoonful 
of  the  water  into  the  jugular  vein,  from  which  the 


aniipal  felt  no  ill  effeCls. 
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merit  on  another  rabbit,  and  introduced^  the  famo 
quantity  of  the  poifon,  the  creature  neither  fuffered 

at  the  moment  nor  afterwards. 

The  unexpected  refult  of  thefe  experiments 

threw  ifie  into  the  greacefi:  uncertainty  as  to  this  poi- 
fon; I was  not  only  puzzled  at  its  mode  of  opera- 
tion, but  even  as  to  the  parts  on  which  it  adis,  when 
;taken  internally  or  applied  to  wounds.  It  docs  not 
aCt  perceptibly  oq  the  nerves ; it  has  no  aCtion  on  the 
blood  ; and  yet  it  kills  when  fwallowed,  and  that  in 
an  inflant.  The  deaths  of  animals  may  then  be 
brought  on  in  another  way  than  by  the  blood  and 
nerves ! I he  lofs  of  motion  in  a few  feconds  in  crea- 
tures fuch  as  eels,  which  continue  to  move  for  whole 
hours  after  their  heads  are  cut  olf  and  their  bodies 
in  pieces,  would  induce  a belief  that  this  poifon 
aCts  on  the  irritability  of  the  mufcular  fibres.  It  is 
true  that  in  thefe  animals  the  heart  fiill  continues  to 
move,  but  its  motion  is  much  diminiflied,  and  of 
very  Ihort  duration.  In  animals  with  ■ warm  bloody 
poifoned  by  the  water  of  the  cherry-laurel,  a very 
feeble  motion  ftill  exifts  in  the  other  mufcles,  and 
if  the  heart  continues  to  beat  for  fome  time,  its 

I 

motion  is  feebler  than  when  they  are  killed  in  any 
other  way.  There  is  certainly  a very  great  diminu- 
tion of  irritability  in  many  animals,  and  in  many 
others  a total  lofs  of  it,  in  whatever  way  this  lofs 
or  this  diminution  may  contribute  to  bring  on  fo 
fpeedy  a death,  and  however  obfcure  the  mechanifm 
may  be  by  which  this  adlion  is  wrought  on  the  muf- 
cular fibres. 


We 
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We  mull  avow  our  ignorance  in  fearching  into 
nature^  when  we  think  we  have  done  every  thing, 
we  frequently  find  ourfelves  returned  to  the  fpot  vve 
fat  out  from.  Experiment,  which  is  the  only  guide 
we  have  in  our  refearches,  undoubtedly  fecu'res  us 
effeiftually  from  falling  into  errour  ; but  it  does  not 
always  draw  us  into  an  acquaintance  with  remote 
truths;  neither  does  it  always  lead  us  to  a knowledge 
of  the  fecrets  of  nature,  nor  carry  us  invariably  as 
far  as  we  propofed  to  go. 

But  if  we  do  not  know  how  the  cherry-lalirel  wa- 
ter ad:s,  and  on  what  parts  it  excrcifes  itfelf  in  def- 
troying  animals,  we  however  khow  that  wh^n  it  is 
applied  immediately  to  the  nerves,  and  even  to  the 
medullary  fubftance  of  them,  it  is  quite  innocent : 
and  it  is  not  lefs  true,  as  the  many  experiments 
hitherto  related  have  clearly  demonftrated,  that  the 
viper’s  venom  and  the  licu7iasd.xe.  not  mortal  in  what- 
ever way  they  are  applied  to  the  nerves,  but  are  al- 
vyays  fo  when  introduced  into  the  blood.  Thefe 
truths,  which  we  were  formerly  ignorant  of,-  are 
now  cleared  up  in  fuch  a way  that  they  cannot  be  cal- 
led in  doubt,  and  deftroy  all  the  fyitems  which  wri- 
ters have  invented  on  the'  action  of  thefe  poifons  : 
it  is  from  thefe  fadts  that  We  muft  proceed  to  an  in- 
telligence of  them,  and  of  their  adtion. 

The  applying  the  water  of  the  cherry-laurel  to  the 
different  parts  of  the  brain  of  a living  animal  may 
probably  throw  fome  light  onitsadtion;  1 poilpone 
the  doing  it  till  I have  more  conveniences  for  that 
purpofe  than  at  prefent,  and  lhall  then,  I hope,  fur- 
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nifh  Ibme  new  and  more  interefting  particulars  as  to 
this  polfon,  and  the  parts  of  an  animal  on  which  it 
acts  when  it  deftr6)^s  it^ 

I rcferve  to  this  opportunity  the  examining  whe-r 
ther  it  adts  on  the  lymphaticks,  or  rather  on  the 
lymph  itfelf,  I fulpedted  this  after  trying  the  ex-r 
periments  I have  recited,  but  could  not  then  enter 
into  an  inveftigation  of  It.  My  experiments  on 
cherry-laurel  water  are  confequently  lefs  complete 
than  1 wilhed  : They  muft  be  multiplied  and  putT 
fued  more  than  I have  been  able  to  do,  and  this  is 
ftill  another  reafon  that  I continue  my  refearches  on 
thh  truly  interefting  fubjedl, 


« » 
On  the  action  of  Paifons  on  the  Nerves^ 


It  has  been  feen  in  the  courfe  of  this  work,  that 
the  venom  of  the  viper,  and  the  ticunas,  in  what- 
ever way  they  are  applied  to  the  nerves,  are  inno- 
cent; and  on  the  contrary,  that  when  they  are  in- 
troduced Into  the  blood,  without  touching  the 
wounded  parts  adjacent,  they  bring  on  a fudden 
death.  It  has  likewife  been  feen,  that  thefe  two 
poifons  throw  an  animal  into  very  violent  convul- 
lions,  and  excite  the  moft  decided  fymptoms  of 
thofe  difeafes,  which  the  phyficians  call  nervous, 
becaufe  they  believe  them  to  arife  limply  from  a 
nervous  affection.  It  appears,  that  there  can  be 
no  doubt  in  future  of  thefe  poifons  being  abfolutely 
iiinpc?nt  when  ip  immediate  contad;  with  the 
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ji-erves ; and  that  they  have  no  immediate  aftioii  on 
the  folid  parts,  fuch  as  the  mufcular  fibres,  the 
bones,  cellular  membrane,  and  tendons.  But  this 
is  not  fufficient  to  lead  ,to  a perfed:  knowledge  of 
them.  The  nerves  are  certainly  excluded  in  the 
difeafes  they  occafion,  and  the  blood  alone 
feems  to  be  aded  on.  But  how  many  difFerenf 
humours  do  we  not  find  mixed  with  the  blood } 
It  has  even  been  believed,  that  it  Is  animated,  and 
it  feems  more  than  probable  that  the  nerves  ^re 
perpetually  fecreting  a humour  which  is  mixed 
and  circulates  with  it.  May  not  this  humour  be 
eflential  to  life,  and  be  attacked  by  thefe  poifons, 
when  they  are  introduced  into  the  velTels  ? In  reply 
to  this  query,  frogs  are  known  to  live,  as  the  learned 
Spalanzani  has  obferved,  even  after  their  vefifels 
are  emptied  of  the  blood,  and  in  this  ftate  die  very 
readily,  if  made  to  fvvallow  the  fpirit  of  the  cherry- 
laurel,  as  I have  obferved  feveral  times.  Thus  is 
the  firfl  of  thefe  two  hypothefes  proved  to  be  falfe,  • 
apd  the  fecond  is  by  no  iiieans  fufficient  to  explain 
the  adion  of  this  poifon  on  the  parts  of  animals. 

The  fpirit  of  the  cherry-laurel,  which  ads  but 
feebly  when  applied  to  wounds,  which  is  innocent 
when  applied  to  the  nerves,  and  which  kills  when 
fimply  applied  to  the  mouth  and  eyes,  throws  us 
into  freffi  uncertainties,  and  fcarcely  leaves  room 
for  conjedures.  A fubftance  which  is  a poifon  in 
the  ftomach,  in  the  mouth,  and  in  the  oefophagus, 
and  which  is  almoft  innocent  when  applied  to  wounds, 
is  a true  paradox,  and  reiterated  experiments  are 
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. fcarcely  fufEcient  to  convince  us  that  the  fa£t  is 
real. 

The  onl)'’  fure  confequence  to  be  drawn  from  fo 
many  experiments  is,  that  an  animal  may  have  all 
the  fymptoms  of  a nervous  difeafe,  without  our 
being  able  to  affure  ourfelves  that  the  nerves  arc 
affedted..  The  convulfions  likewife  that  are  obfer- 
ved  in  animals  from  the  diminution  of  the  blood 
alone,  or  the  unequal  dillribution  of  this  fluid  in  the 
diflferent  parts,  in  the  way  I have  demonftrated  in 
fevetal  parts  of  my  different  works,  leave  no  room 
ip  doubt  it  (^2). 

I have  only  to  wifli  at  prefent,  that  fome  Ikil- 
ful  phyfician,  gifted  with  the  rare  talent  of  liicc 
obfervation,  and  divefted  of  all  prejudice  for  hy- 
pothefcs  that  want  the  neceflary  fupport  of  fadts 
and  experlrrients,  would  And  leifure  to  examine 
with 'a  critical  nicety  this  important  fubjedt,  which 
Qonflitutes  at  this  time  one  of  the  principal  branches 
of  modern  medicine.  Such  an  inveftigation  may 
at  length  decide  with  certainty,  whether  all  the 
difeafes  that  are  {tiled  ne,’vous,  and  which  are  faid 
to  originate  from. a change  in  the  fyftem  of  nerves, 
have  really  fuch  an  origin ; whether  there  are  cha- 
radteriftick  fymptoms,  invariable  and  conftant,  of 
this  fpecies  of  difeafes ; whether  there  is  a certain 
criterion^  a fuflaciently  faithful  touchftone,  to  alTure 

(a)  This  firft  traft  on  th6  cherry-laurel,  and  likewife,  the 
treatife  on  the  Ticunas,  were  printed  in  the  68th  Volume  of  the 
Ph'ilofophical  Tranfadtions. 
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US  of  it ; and  whether  the  greater  part  of  thefe 
difeafes  may  not  be  caufed  by  the , blood,  or  other 
vitiated  humours,  rather  than  by  the  nerves.  ^ Is 
the  perceiving  the  nerves  to  be  in  fome  meafure 
affedtcd,  really  fufficient  'to  charadferize  a nervous 
difeafe  ? Can  we  determine  a difeafe  to  be  nervous^ 
becaufe  feveral  of  its  effedts  manifeft  themfelves  on 
the  nerves  ? An  affedtion  of  the  nerves  may  very 
eafily  be  attached  to  a particular  clafs  of  difeafes, 
and  yet  the  nerves  not  be  the  caufe  of  them ; ought 
we  thence  to  fay  that  fuch  difeafes  are  nervous  ? We 
do  not  here  demand  fublimd  and  abftradfed  theo- 
ries, which  a lingular  effort  of  genius  frequently 
gives  birth  to  : we  are  in  need  of  nice  obferva- 
tions ; new  and  well  imagined  experiments  ; diredt 
and  ufeful  indudtions,  drawn  by  a calm  mind,  and 
one  capable  of  alTembling  and  combining  in  the 
bell  manner,  the  moll  luminous  particulars.  Three 

i 

of  the  moll  learned  phylicians  of  our  days  have  by  ‘ 
their  writings  fully  fatisfied  the  firll  of  our  demands  ; 
we  have  now  to  delire  that  a fourth  will  at  length 
linifh  this  important  work,  by  applying  himfelf 
afliduoully  to  the  lall. 
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SECOND  TRACT 


ON  THE 


C H ERRY-LAUREL. 


Shortly  after  my  return  to  Florence  in  1780, 
I had  an  opportunity  of  re-examining  the  effefts 
of  the  fpirit  of  cherry-laurel  on  different  animals. 
I therefore  thought  it  proper  to  give  a greater  ex- 
tenfion  to  my  experiments  on  this  poifon,  than  I 
had  done  in  England ; and  my  labours  have  not  al-- 
together  been  without  fuccefs.  I have  at  lead; 
eftablifhed  truths  I was  before  ignorant  of,  and 
have  excluded  many  ufelefs  or  falfe  hypothefes, 
which  might  have  retarded  the  refearches  of  thofc 
who  may  wifli  to  bufy  themfelves  hereafter  oii 
this  fubjedt.  I very  juftly  obferved  fome  time  ago, 
that  in  diftilling  the  leaves  of  the  cherry-laurel 
without  water,  a fpirit  was  obtained  capable  of 
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killing  animals  in  a very  fliort  fpace,  although  it 
was  given  to  them  only  in  a fmall  dofe.  I like- 
wife  obferved  that  if  water  was^,  put  on  the  leaves, 
thefpirit  would  become  altogether  innocent,  andpre- 
ferve  nothing  but  an  agreeable  flavour.  But  I did  not 
know  whether  the  eflential  oil  drawn  from  the  cherry- 
laurel  by  diflillation  was  innocent,  or  afted  as  a. 
poifon  ; and  whether,  fuppofing  it  hurtful,  it  was 
flill  more  fo  than  the  fpirit.  I likewife  did  not 
know  whether  the  deadly  effedts  of  this  fpirit  were 
caufed  by  its  having  in  it  more  or  lefs  of  this  oil 
in  a diflblved  flate.  It  was  owing  to  the  want 
of  experiments  that  I was  ignorant  of  all  thefc 
particulars,  and  of  many  others  which  the  authours 
who  have  written  on  poifons  have  not  examined 
into.  None  of  them,  that  I know  of,  have  made 
experiments  on  the  empyreumatical  oil,  and  on  the 
extract  of  the  cherry-laurel ; neither  have  I met  with 
any  one  who  has  made  diredt  experiments  on  the 
greater  part  of  the  above  particulars,  to  ferve  me 
as  a guide,  and  yet  they  appear  to  me  necefihry  to 
the  right  underflanding  the  nature  and  qualities 
of  fo  very  lingular  and  adtive  a poifon. 

To  proceed  methodically,  I fhall  give  a concife 
detail  of  the  different  productions  I have  drawn 
from  the  cherry-laurel,  and  of  the  method  I pur- 
fued  for  that  purpofe.  In  diftilling  the  leaves  in 
the  ufual  way  in  glafs  retorts,  and  without  ad,ding 
water,  I obtained  the  fpiritous  part,  (what  the 
chymifts  call  verified  fpirit).  This  fpirit  was  tranf- 
parent,  fragrant,  poignant  to  the  tafte,  and  at  the 
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bottom  of  the  receiver  there  was  a certain  quantity 
of  a heavy,  coloured,  odoriferous  oil,  which  was 
bitter,  pungent,  and  burning  to  the  tafte.  I fe- 
parated  Jthis  very  attentively  from  the  fpirit,  after 
letting  it  fettle  for  feveral  days.  I likewife  em- 
ployed the  fpirit  not  entirely  deprived  of  the  oil. 
I lhall  call  this  oil,  oil  of  the  jirjl  dijlillation,  and  the 
fpirit,  of  the  fir Jl  dijt illation. 

I took  a quantity  of  the  fpirit  of  the  firft  diftil- 
lation,  and  diftilled  it  afrelh  till  there  remained 
about  one  third  in  the  retort.  The  fpirit  came  off 
more  tranfparent,  fragrant,  and  poignant,  more 
bitter  and  pungent,  than  that  of  the  firft  difhillation. 
Being  left  in  a bottle  to  fettle,  it  depofited  a very 
tranfparent,  odorous,  burning  oil,  very  like  in  its 
"external  qualities  the  oil  of  the  firft  diftillation.  I 
lhall  call  this,  oil  of  the  fecond  diftillation,  and  the 
fpirit,  fpirit  of  the  fecond  difiillation.  What  re- 
mained in  the  retort  I ftiall  call  refiduum,  or  phlegm 
of  the  fecond  diftillation.  I prepared  another  phlegm 
by  evaporating  two  thirds  of  the  fpirit  of  the  fe- 
cond diftillation  in  the  fun. 

I mixed  a quantity  of  the  fpirit  of  the  fecond 
diftillation ' with  the  fame  quantity  of  decrepitated 
and  well  dried  fpirit  of  fea  fait.  I diftilled  this 
mixture  with  a flow  fire,  and  drew  off  one  half : 
this  was  of  the  colour  of  common  oil,  and  lefs  fpi- 
rituous,  pungent,  and  fragrant  than  before.  It  pre- 
cipitated an  oily  coloured  fubftance,  of  an  earthy 
appearance,  and  divided  into  fmall  grains  or  glo- 
bules. I continued  the  diftillation,  and  there  came 

off 
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off  a phlegm  without  fmcll,  and  not  fenfibly  pun- 
gent, although  put  on  the  tongue,  or  rubbed  on 
the  noftrils.  I fliall  call  \t  phlegm  of  the  third 
lation.  The  oil  I have  juft  fpoken  of,  I fliall  call 
oil  of  the  third  diftillation,  and  its  fpirituous  part 
which  came  off  the  firft,  fpirit  of  the  third  dijiilla- 
iion.  Both  oil  and  fpirit  have  the  fmell  of  bitter 
almonds. 

I drew  off  in  the  fame  way  the  e.xtraH  of  the 
leaves  of  the  cherry-laurel,  purfuing  the  fteps  laid 
down  by  chymifts  ; and  likewife  prepared  a good 
quantity  of  empyreuniatical  oil  with  frefli  leaves. 
After  having  furniflied  myfelf  with  all  thefe  pre- 
parations, I began  my  experiments  on  animalSj 
chuling  rabbits,  guineapigs,  pigeons,  frogs,  and 
adders.  1 thought  it  neceffary  to  try  them  on  ani- 
mals of  different  natures,  fome  with  warm  blood, 
and  fome  with  cold,  becaufe  I knew  by  experience 
how  much  the  adtion  of  ooifons  varies  in  different 
animals,  and  above  all  in  the  larger  fpecies  of  tliemj 
in  which  the  economy  of  the  various  movements 
is  fo  different. 

I 

Spirit  of  Cherry-laurel  of  the  firjl  diftillation y give^ 

internally. 

1 let  this  fpirit  fettle  for  fome  days  to  feparate  the 
oil  from  it,  fo  that  it  became  clear  and  tranfparent. 
I gave  a teafpoonful  to  a pigeon  of  a middling  fize, 
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which  in  four  minutes  fell  into  convulfions, 
was  for  fome  time  not  able  to  fupport  itfelf ; it 
however  furvived. 

I gave  three  teafpoonfuls  to  a fmall  guineapig, 
.which  felt  no  ill  effects  frdtn  it. 

I gave  two  teafpoonfuls  to  a pigeon,  which  in  a 
minute  cOuld  not  fupport  itfelf ; in  another  minute 
it  fell  into  ftrong  convulfions,  and  died  on  the 
third. 

I repeated  all  thefe  experiments  on  the  following 
•day,  on  the  fame  animals,  and  the  refult  of  them 
the  fame. 

As  the  pigeon  died  \^hich  fwdlowed  two  tea- 
fpoonfuls of  the  fpirit,  1 wilhed  to  try  it  before  the 
oil  had  funk  to  the  bottom.  In  this  ftate  it  is  lefs- 
clear,  more  pungent,  and  more  fragrant.  The 
■want  of  activity  in  the  fpirit  employed  above, 
arifes,  as  will  be  feen,  from  my  having  left  the 
oil  to  precipitate  for  feveral  days,  and  in  reality 
that  which  I had  employed  in  London  was  thick, 
and  a(fted  wdth  far  greater  violence. 

I gave  then  to  different  animals,  fuch  as  rabbits 
and  gulneapigs  of  a middling  lize,  three  teafpoon- 
fuls of  the  fpirit  in  the  ftate  I have  fpoken  of, 
and  the  greater  part  of  them  died  convulfed  in  a 
very  little  time  : a proof  that  this  fpirit  is  much 
ftronger  than  the  other. 
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spirit  of  the  fecond  Dijiillatiqn  given  internally ^ 

I gave  to  a fmall  gulneapig  a teafpoonful  of 
this  twice  rectified  fpirit ; it  died  almoft  in- 
ftantlyi 

I made  a large  rabbit  fwallow  a fpoonful  of  this 
fpirit.  It  immediately  fell^  and  died  a Ihort  time 
after. 

I gave  four  drops  to  a gulneapig  of  a moderate 
fize.  In  the  very  aft  of  deglutition,  a liquor  of  a 
yellow  and  green  hue  poured  from  its  mouth. 
.This  frequently  happens  when  the  fpirit  is  fwal- 
lowed  by  thefe  animals,  but  never  when  they  fwal- 
low the  oil.  It  was  otherwife  without  complaint. 

I gave  a large  rabbit  fix  drops  of  this  fpirit 
mixed  with  forty  drops  of  water.  The  creature 
lay  down  fevera.  times  on  its  belly,  feemed  very 
uneafy,  but  did  not  diei 

I gave  four  drops  to  a pigeon,  which  expired  iri 
lefs  than  a minute.  - . 

I' gave,  four  drops  to  a frog,  which  in  two  mi- 
nutes was.  to  appearance  dead,  and  the  parts  of 
which  in  two  more,  although  ftimulated,  wer6  to- 
tally without  motion. 


Thlegm  of  the  Spirit  of  the  fecond  DiJiiUationi 

This  phlegm  was  fcarcely  fpirituous  or  pungent, 
but  was  very  tranfparent. 
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I gave  It  to  feveral  animals,  fuch  as  pigeons, 
rabbits,  and  gulneapigs.  The  pigeons  to  which 
I gave  a teafpoonful  all  died  : of  thofe  to  which 
I gave  only  a few  drops,  fome  had  no  complaint, 
fome  died  after  a long  time,  and  others  were  only 
convulfed. 

A few  of  the.  very  finall  rabbits  and  guineapigs 
died,  others  were  convulfed,  and  Others  again  had 
no  fenlible  complaint.  Thofe  which  died,  had 
fwallowed  three  or  four  teafpoonfuls. 

The  phlegm  then  is  lefs  deftrudlive  than-  the 
fpirlt.- 

Phlegm  of  the  Spirit  of  the  fecond  Difillation,  ohtaineP 
by  evaporating  two  thirds  of  it  in  the' Sun. 

I put  about  three  ounces  of  the  fpirlt  of  the 
fecond  diftillation  in  the  fun  to  evaporate.  The 
refiduum  being  an  ounce,  was  liquid,  tranfparent, 
and  almoft  without  fmell-:  when  put  on  the  tongue 
it  was  ftill  pungent,  although  much  lefs  fo  than 
before.  I gave  half  a teafpoonfut  to  a pigeon^ 
which  fell  inflantly  into  violent  convulfions  and 
died.  Five  other  pigeons  died  in  the  fame  way. 
Thefe  experiments  would  lead  one  to  fuppofe,  that 
the  poilbn  neither  confifts  in  the  fragrant  nor  the 
pungent  quality  of  the  cherry-laurel,  fince  both 
of  them  were  fo  trifling,  and'  the  animals  notwith- 
ftanding  fo  fuddeifly. 

1 gave  a teafpoonful  of  the  fame  phlegm  to  two- 
pigeons,  both  of  which  immediately  died. 

I gave 
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i gave  three  drops  to  a pigeon,  without  its  having- 
any  cftedt,  whence  we  may  infer  that  this  phlegm  is 
alfolefs  deftrudtive  than  the  fpirit; 


spirit  of  the  fecond  Dijillation  applied  to  the  Mouth i 

I wilhed  to  know  whether  this  very  adtive  and  def  * 
troying  fpirit  would  kill,  when  limply  applied  to 
the  inner  part  of  an  animars  mouth. 

I wetted  a piece  of  linen  with  it,  and  introduced  it 
into  a pigeon’s  beak,  without  the  poffibility  of  a 
drop  of  the  IJdrit  palling  into  the  llomach,  or  eveii 
the  osfophagu^.  In  thirty  feConds  the  pigeon  fell 
into  convulfions,  and  died  immediately. 

I wetted  another  pieceof  linen  with  it,  and  kept  it 
a long  time  in  the  mouth  of  a middle  lized  guineapig, 
which  was  not  annoyed  by  it. 

i repeated  the  farrie  experiment  on  two  pigeons, 
both  of  which  died  in  lefs  than  two  minutes. 

1 repeated  it  on  two  guineapigs,  which  continued 
free  from  complaint. 

This  fpirit  then  is  capable  of  killing  weak  animals 
without  touching  the  oefophagus  or  ftomach.' 

Spirit  of  the  fecond  T>if  illation  put  on  the  Eyes. 

It  remained  to  know  whether  this  fpirit  would  be 
likewife  dedru^flive,  when  applied  to  other  tender 
parts  of  the  body.  Here  it  occurred  to  me  to  make 
my  experiments  on  that  very  fenlible  organ,  the  eye, 
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I let  feveral  drops  of  the  fpirit  fall  on  the  naked  e5’’es 
of  a guineapig.  It  fuffered  feverely;  but  had  nei- 
ther convLilfions/inflammation,  nor  any  other  fymp- 
tom  of  poifon. 

I made  the  fame  experiment  on  the  eyes  of  two 

% 

other  guineapigs,  and  the  confequence  was  the  fame^ 
I repeated  it  on  the  eyes  of  two  rabbits,  but  al- 
though the  fpirit  clearly  incommoded  them,  they 
neither  died,  nor  were  convulfed;  and  their  eyes 
were  not  apparently  inflamed. 

Thefe  experiments  do  not  yet  prove  that  the  fpi- 
rit of  the  cherry-laurel  is  entirely  innocent  when  ap- 
plied to  the  eyes  of  thefe  animals,  becaufe  they  are 
hard  to  kill,  and  make  a ftrong  refiflance  to  the 
adtion  of  the  fpirit,  when  it  is  fimply  applied  to  the 
mouth. 

It  is  true  that  I covered  the  eyes  of  two  very  fmall 
guineapigs  which  weighed  only  three  ounces  each, 
with  the  fame  fpirit,  and  repeated  the  application 
of  It  more  than  twenty  times,  but  in  vain  ; they  had 
no  fymptom  of  poifon,  and  their  eyes  were  free 
from  inflammation,  although  they  were  very  fenlible 
of  pain  when  I applied  the  fpirit  to  them. 

But  i thought  it  would  be  right  to  make  fome 
experiments  likewife  on  pigeons.  I molflened  a 
pigeons  eyes  feveral  times  with  a piece  of  linen  wet- 
ted with  the  fpirit : after  afhort  time  it  vomited  re- 
peatedly, and  fell  on  its  breafl.  I'he  iris  in  the  vi- 
cinity of  the  tianfparent  cornea  was  a little  infla- 
med, the  pupil  moveable,  and  of  its  natural  fize. 

■ I let 
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I let  fall  fome  drops  of  the  fpirit  on  the  eyes 
of  another  pigeon,  keeping  them  on  the  part  for 
more  than  two  minutes ; it  was  feized  with  convul- 
lions,  and  died  in  a few  inftants,  without  the  eyes 
being  inflamed, 

I put  feveral  drops  of  the  fpirit  on  one  of  the  eyes 
of  a third  pigeon,  keeping  it  on  for  three  minutes. 
The  iris  was  much  inflamed,  as  were  the  eyelids  in 
a degree.  A Ihort  time  after,  the  pigeon  wasfeizfed 
with  convulfions,  and  appeared  as  if  dead.  In  a 
quarter  of  an  hour,  it  recovered  by  degrees,  and  at 
length  feemed  quite  well ; however  it  fell  afrefli  into 
convulfions,  appeared  for  a fecond  time  as  if  dead, 
and  very  foon  after  revived  again.  The  iris  of  the  eye 
to  which  I applied  the  fpirit,  was  as  red  as  if  it  had 
been  injedted,  the  pupil  was  immoveable  and  much 
enlarged : the  iris  of  the  other  eye  was  likewife  a 
little  red,  the  pupil  in  its  natural  ftate.  After  the 
animal’s  relapfe  and  fecond  recovery,  the  pupil  and 
iris  were  in  the  flate  they  were  the  firfl  time ; but  af- 
ter the  third  attack,  from  which  it  recovered  itfelf 
perfedtly,  the  pupil  became  moveable  like  the  other, 
the  inflammation  of  the  iris  was  much  lefTened,  and 
both  pupils  recovered  their  natual  fize. 

I let  fall  feveral  drops  of  the  fpirit  into  the  eye  of 
another  pigeon,  and  kept  them  there  for  feveral  mi- 
nutes ; the  creature  fell  into  convulfions,  and  could 
not  fupport  itfelf.  The  iris  was  inflamed;  that  of 
the  other  eye  was  a little  fo,  but  infinitely  lefs.  The 
pigeon  recovered  by  degrees,  and  I then  found  the 
iris  immoveable,  enlarged  and  inflamed ; the  other 

M 3 was 


I 


l66  FONTANA 

was  moveable  in  the  light,  a little  inflamed,  and  of  its 
natural  fize.  The  pigeon  fell  infenfible  three  [times, 
and  as  often  recovered.  The  pupils  and  irifles^ 
which  were  affedted  as  I have  defcribed,  came  to 
their  natural  ftate  in  a few  hours. 


Spirii  of  the  fecond  Dijiillation  applied  to  Wounds, 

It  was  natural  to  conceive  that  this  fpirit  would 
kill  ftill  more  readily,  when  applied  to  wounds.  I 
made  large  incifions  in  the  legs  of  a pigeon,  and  in- 
troduced a great  quantity  of  it,  but  the  creature  had 
no  fymptom  of  complaint. 

I repeated  this  experiment  qn  two  other  pigeons, 
and  the  refult  was  the  fame. 

I applied  a piece  of  linen  wet  with  the  fpirit,  to 
the  wounds  of  two  others,  and  left  it  there  feveral 
minutes : the  pigeons  were  not  difordered. 

I wilhed  to  fee  whether  it  would  be  as  inadtive, 
when  applied  to  the  pedtoral  mufcles.  Having  laid 
them  bare,  and  wounded  them  in  feveral ’places,  I 
immediately  applied  the  fpirit,  and  fomented  them 
with  linen  wet  with  it.  The  pigeqn  had  not  the 
fmalleft  complaint. 

On  repeating  this  experiment  on  three  other  pi- 
creons,  the  event  was  the  fame. 

I was  on  the  point  of  concluding  that  the  fpirit  of 
the  cherry-laurel,  in  whatever  way  it  is  applied  to 
wounds,  is  neither  poifonous  nor  mortal,  although 
it  ig  highly  fo  when  put  on  the  eyes,  or  applied  to 
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‘the  mouth.  The  Angularity  of  this  particular  in- 
duced me  to  continue  my  experiments,  and  they 
convinced  me  that  1 had  been  deceived. 

I railed  a large  portion  of  the  Ikin  of  a pigeon’s 
brealt^  and  applied  . about  an  hundred  drops  of  the 
fpirit.  A ihort  time  after  the  pigeon  fell  into  con- 
yulfions,  and  died. 

•I  laid  bare  the  mufcles  of  the  leg  of  another  pi- 
.-geon,  and  wounded  them  in  fe.veral  places.,  I ba- 
thed the  wounds  repeatedly  with  the  fpirit,  and  kept 
them  wet  with  it  for  eight  minutes.  The  pigeon 
did  not  fuffer  during  this  interval,  but  two  minutes 
after,  fell  on  its  bread  and  died. 

1 made  a large  opening  in  the  Ikin  of  a.guineapig’s 
back,  and  made  feveral  fuperficial  wounds  in  the 
mufcles : 1 introduced  at  the  opening  in  the  Ikin,  a 
great  quantity  of  the  fpir-it,  and  that  repeatedly  for 
feveral  minutes.  It  was  at  firft  dightly  convulfed, 
foon  after  it  fell  on  its'breaft  incapabk  of  fupporting 
atfelf,  and  died  in  a very  little  time. 

I laid  bare  the  mufcles  of  a pigeon’s  bread,  for  a 
great  length,  and  made  feveral  deep  wounds  in  them. 
I applied  the  fpirit  in  fuch  a way  that  it  could  not 
reach  the  Ikin,  and  renewed  the  application  to  the 
wounds  more  than  thirty  times,  keping  it  applied 
for  at  lead  twelve  minutes.  It  at  length  vomited, 
then  fell  into  convulfions,  and  died  very  foon  after. 

It  is  an  edablidied  truth  then,  that  the  fpirit  of 
the  cherry  laurel  kills  when  it  is  applied  to  wounds, 
although  it  is  likewife  true  that  it  adfs  much  later 
than  when  applied  to  the  eyes,  and  mouth,  and  re- 
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ceived  into  the  llomach,  in  which  cafes  a fmaller 
dofe  is  deftriuftive.  It  is  very  fingular,  and  ftill  as 
certain,  that  the  quantity  which  kills  an  animal,  a 
pigeon  for  example,  in  the  latter  cafes,  brings  on 
no  fenfible  complaint  when  it  is  applied  to 
wounds, 


Spirit  of  thi  third  Dijlillation^ 

I gave  half  a teafpoonful  of  this  fpirit  to  a large 
guineapig,  which  did  not  fuffer  fenfibly  from  it  ; 
but  three  pigeons,  to  each  of  which  I gave  fcarcely 
three  drops,  died  ; as  did  alfq  three  rabbits  and 
four  guineapigs,  to  each  of  which  I gave  a tea- 
fpoonful. A large  guineapig  and  a large  rabbit 
furvivcd  however,  after  fwallowing  this  quantity, 
although  each  of  them  was  vifiibly  difordered. 


Spirit  of  the  Cherry-laurel  of  the  third  Dijlillatioa, 
made  by  mixing  a quantity  of  decrepitated  Sea  Salt 
with  the  Spirit  of  the  fecond  Dijlillation. 


This  fpirit  has  fcarcely  any  frnell,  and  is  almofl 
infipid.  I gave  not  quite  a teafpoonful  of  it  to 
a pigeon,  which  inftantly  fell  into  convulfions,  and 
died  foon  after.  Two  other  pigeons  died  on  fwal- 
^pwing  a much  fmaller  quantity;  fo  that  the  fea 
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fait  does  not  feein  to  have  changed  the  natural 
qualities  of  the  fpirit. 


Fhlegm  of  the  third  'Difillation,  with  fcareely  either 

fmell  or  tafie. 

I gave  three  drops  of  this  phlegm  to  a pigeon, 
which  did  not  fuffer  from  it. 

I gave  a teafpoonful  to  a large  guineapig ; it 
fell  in  a moment  into  convulfions,  but  afterwards 
raifed  itfelf  and  continued  well. 

I gave  the  fame  quantity  to  a guineapig  of  a 
middling  fize,  which  felt  no  ill  effects  from  it, 

I gave  a teafpoonful  to  a very  fmall  guineapig, 
which  continued  well, 

I made  a large  guineapig  fwallow  a fpoonful  and 
an  half.  It  vomited  a little  foul  matter,  but  re- 
covered. I 

I gave  the  fame  quantity  to  a fmall  guineapig  ; 
it  fell  inftantly  into  convulfions,  but  fhortly  after 
recovered  itfelf  perfectly. 

I gave  a fpoonful  to  a pigeon,  which  fell  im- 
mediately into  convulfions,  and  died  in  lefs  than 
a quarter  of  an  hour. 


Oil  of  the  Cherry-  laurel  given  internally. 

\ 

It  remained  for  me  to  examine  the  oils  of  the 
fherry-laurel,  and  after  having  affured  myfelf  by 

reiterated 


•FONTANA 


370 

reiterated  experiments,  that  there  is  no  effential 
idifference  between  them,  whether  they  are  of  the 
iirft,  fecond,  or  third  difUllation,  I did  not  think 
it.neceflary  to  didinguifli  them,  and  have  therefore 
employed  them  indi^ejteiitly.  What  was  of  the 
molt  confequence  to  ' me  was,  to  know  whether 
this  oil  is  likewife  a poifpn,  and  if  fo,  w'hether  it 
is  ftronger  or  weaker  than  the  fpirit.  i IhaM  on 
that  account  relate  fome  of  the  experiments  I 
made  with  it  on  difterent  animals,  and  which 
will  fuffice  to  decide  as  to  its  polfonous  qualities, 
and  to  lliow  the  frequent  anomalifms  which  refult 
from  the  fame  fubjedt. 

I made  a large  rabbit  fwallow  two  drops  of  the 
oil,  united  with  two  drops  of  fpirit.  It  died  in  a 
few  feconds,  flightly  convulfed- 

I made  a land  turtle  of  a pound  weight  fwallow 
about  two  drops  of  pure  oil.  Two  hours  after,  it 
was  become  very  feeble  : in  fomewhat  more  than 
fix  hours  it  died  with  all  the  fymptoms  of  a lois  of 
irritability. 

I gave  a large  guineapig  four  drops  of  the  ofl, 
from  which  it  felt  no  iU  elfedts. 

I gave  fcarccly  three  drops  to  a pigeon,  which 
died  in  two  minutes. 

I made  a large  guineapig  fwallow  half  a tea- 
fpoonfid.  It  remained  well  for  more  than  half  an 
hour,  but  afterwards  fell  into  violent  convuifions^ 
and  died  half  an  hour  after. 

i gave 
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I gave  a pigeon  a third  of  a teafpoonful  of  this 
<oil ; in  a very  little  time  it  could  not  fupport  it- 
felf,  and  died  in  lefs  than  half  an  hour, 

I made  a large  guineapig  fwallow  about  li:^ 
drops  of  the  oil  mixed  with  forty  drops  of  fpring 
water.  It  immediately  gave  fymptoms  of  uneafi' 
nefs  ; had  feveral  Teachings  to  vomit ; but  a fliort 
time  after  became  well  and  continued  fo. 

I gave  a fmall  guineapig  fix  drops  with  forty 
drops  of  water.  It  was  very  uneafy  ; but  neither 
fell,  was  convulled,  nor  died. 

I made  a frog  fwallow  three  drops,  and  in  two 
minutes  it  was  quite  dead  : the  heart  ftill  prefer- 
ved  its  motion,  and  the  feet  ftirred,  on  fiimulating 
the  crural  nerves. 

This  experiment  was  repeated  on  two  other 
frogs  with  nearly  the  fame  confequences. 

Notwithftanding  the  little  conformity  in  ail  thefe 
experiments,  we  may  conclude  that  the  oil  of  the 
cherry-laurel  is  a violent  poifon,  and  kills  both 
animals  with  warm  blood,  and  thofe  with  cold. 
We  may  determine  it  to  be  far  lefs  adiive  than  the 
fpirit,  and  that  accidental  circumftances,  and  a 
diverfity  in  animals,  are  fufficient  to  prevent  its 
noxious  effects.  It  is  very  firange  that  it  kills  an 
animal  with  cold  blood  much  quicker,  as  we  have 
feen,  than  one  that  has  the  blood  warm. 
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0/7  of  the  Cherry-laurel  applied  to  the  Mouth. 

1 vviflied  to  fee  whether  the  oil  of  the  cherrv- 
laurel,  which  is  a violent  poifon  when  received 
into  the  ftomach,  would  be  fo  too  when  only  in- 
troduced into  the  mouth  and  palate,  without  enter- 
ing the  oefophagus.  The  experiments  I have  re- 
lated on  the  fpirit  of  the  fecond  diftillation,  led 
to  a fufpicion  that  this  may  be  the  cafe. 

I made  a piece  of  linen  a little  moift  with  oil, 
and  introduced  it  into  the  mouth  of  a very  fmall 
guineapig.  I prevented  it  from  Ihutting  its  mouth, 
to  avoid  the  linen’s  being  compreffed  fo  as  to  force 
the  oil  into  the  ftomach.  After  keeping  it  in  this 
jftate  for  two  minutes,  the  animal  was  as  well  as 
tefore. 

I repeated  this  experiment  on  another  fmall 
guineapig,  and  rubbed  the  inner  part  of  the  mouth 
feveral  times  with  the  linen.  The  animal  foon  be- 
came very  dull  ; bpt  neither  died,  nor  was  con- 
vulfed, 

I repeated  this  experiment  on  two  other  pretty 
large  guineapigs,  neither  of  which  difeovered  any 
fymptom  of  complaint : but  thele  experiments 
^re  not  decifive,  becaufe  thefe  animals  are  very 
hard  to  kill,  and  becaufe  a greater  quantity  of  the 
oil  was  perhaps  neceflary.  I had  recourfe  then  to 
pigeons,  >vhich  are  fo  eafily  killed. 

\ 


4 


I W'Ct 


ON  POISONS.  I7J 

I wetted  a piece  of  linen  with  the  oil,  and  intro- 
duced it  into  a pigeon’s-  beak,  in  fuch  a way  that 
it  could  not  reach  the  ftomach  or  even  the  oefopha- 
gus.  The  pigeon  died  foon  after. 

I repeated  this  experiment  on  four  other  pigeonsj 
three  of  which  died  very  foon.  The  fourth  had 
fcarcely  any  complaint.  - , 

I think  that  we  may  conclude  that  the  oil  of  the 
cherry-laurel  adbas-a  poifon,  even  when  it  neither 
touches  the  oefophagus  nor  flomach ; and  that 
for  this  end  it  is  fufficient  for  it  to  be  in  con- 
tad;  with  the  inner  part  of  the  mouth. 

The  confequences  of  thefe  experiments  are  en- 
tirely analogous  to  what  we  have  feen  above  in 
making  ufe  of  the  fpirit  of  the  clierry-laurcL, 


Oil  of  the  Cherry -laurel  applied  to  IVounds. 

We  can  no  longer  doubt  but  that  the  oil  of  the 
cherry-laurel  is  a poifon,  and  a very  violent  one 
too,  when  taken  internally.  It  now  remains  to 
know,  whether  it  is  a poifon  when  applied  to  the 
wounded  parts  of  an  animal.  Experiments  alone 
can  decide  this,  and  thofe  wejiave  already  made  on 
the  fpirit  of  the  fecond  dilliilatlon  lead  us  to  pre- 
fume, that  it  is  likewife  a poifon  in  thefe  circum- 
ftances. 

1 thruft  a bit  of  wood  dipped  in  this  oil,  into  a 
pigeon’s  leg,  and  obl'erving  that-  after  fifteen  mi- 
nutes the  creature  was  not  uifordered  by  it,  I took 
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it  out,  and  introduced  a great  deal  of  the  oil  intd 
the  wound,  which  was  very  deep  ; the  pigeon  not- 
withftanding,  neither  died,  nor  was  convulfed. 

I made  a wound  in  the  body  of  a fmall  tortoife, 
towards  its  tail,  and  introduced  the  oil  freely  ; the 
tortoife  was  not  diford ered  by  it; 

I made  a wound  in  a pigeon’s  leg,  bathing  id 
feveral  times  with  the  oil,  with  which,  put  on  linen, 
I likewife  covered  the  wound.'  The  pigeon  was 
not  difordered  by  it;  ^ 

I wounded  the  legs  of  a pigeon  in  feveral  places, 
and  rubbed  the  wounds  with  this  oil.  It  did  nod 
fuffer  fenfibly. 

The  confequences  of  experiments  on  two  other 
pigeons,  three  rabbits,  and  four  guineapigs,  were 
the  fame,  notwithftanding  that  I did  not  fpare  the 
oil,  with  which  I covered  the  wounds  repeatedly,- 
as  I had  done  after  wounding  the  mufcles  of  thefe 
animals. 

I wounded  the  peftoral  mufcles  of  three  other 
pigeons,  and  covered  the  wounds  with  the  oil ; 
neither  of  the  pigeons  were  at  all  difordered  by  it. 

It  appears  beyond  a doubt,  that  the  oil  of  the 
cherry-laurel,  which  is  a poifon  when  fwallowed, 
has  not  this  quality  when  applied  to  w^ounds,  of 
the  parts  at  leaft,  on  which  I made  my  experi- 
ments : this  is  quite  contrary  to  the  nature  of  the 
viper’s  venom  and  other  poifons,  which  are  in- 
nocent when  fwallowed,  and  dellrudlive  when  ap- 
plied to  wounds.  If  any  thing  probable  can  be 
advanced  to  account  for  this  difference  betwixt 
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the  oil  of  the  cherry-laurel,  and  the  venom  of  the 
viper,  I do  not  fee  what  can  explain  the  variety  of 
adtion  in  the  former,  on  the  dilferent  parts  of  an  ani- 
mal; this  is  a very  lingular  circumftance,  and 
what  one  would  lead  expedt.  1 muft  however  con- 
fefs  that  my  experiments  are  not  altogether  deci- 
five,  although  I made  them  on  pigeons ; becaufe 
I did  not  employ  the  fame  quantity  of  the  oil,  as 
I had  done  of  the  fpirit.  I wars-  in  want  of  this 
fubftance  in  the  greater  part  of  my  experiments, 
and  have  not  till  now  had  conveniences  to  make  it 
afrelh.  Notwithftanding  this,  it  is  lingular  that 
what  is  poifonous  when  taken  inwardly,  Ihould  be 
innocent  when  applied  in  a much  greater  quantitj 
to  wounds. 


Oil  dried  in  the  Sun.’ 


I placed  about  two  drachms  of  the  oil  of  the- 
^herry-laurel  in  the  fun  to  dry,  till  about  half  was 
wafted  ; the  reliduum  was  yellow,  bitter,  fragrant, 
and  pungent.  I gave  about  three  grains  of  this 
in  weight,  mixed  with  twenty  drops  of  water,  to  a- 
pigeon,  which  fell  a moment  after,  was  convulfed 
violently,  and  died  very  foon.  I repeated  this  ex- 
periment on  three  other  pigeons,  and  the  confe- 
quences  were  the  fame.  It  is  therefore  certain, 
that  this  concrete  reliduum  is  a ftrong  poifon,  and 
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that  the  evaporating  a part  of  it  in  the  fun,  does  not 
at  all  deprive  it  of  its  hurtful  qualities. 

The  refiduum  of  the  oil  of  the  cherry-laurel 
dried  in  the  fun,  is  a true  refin ; when  precipitated 
from  fpirit  of  wine,  by  the  means  of  water,  it  is 
no  longer  poifonous*. 

It  has  been  feen  that  the  concrete  part  of  the  oil 
of  the  cherry-laurel  expofed  to  the  fun,  is  a 
ftrong  poifon.  It  does  not  difiTolve  in  water,  but 
is  eafily  and  perfedlly  dilTolved  in  fpirits  of  wine. 
It  is  a relinous  fubftance  then,  which  retains  a de- 
leterious  quality.  To  know  whether  it  would  flill 
retain  it,  if  diffolved  in  fpirit  of  wine,  and  preci- 
pitated by  water,  I threw  a great  quantity  of  dif- 
tilled  water  on  this  folution  of  it,  and  when  it  had 
funk  in  the  form  of  a white  farinaceous  powder,  I 
waflied  it  in  feveral  waters.  It  had  fcarcely  pre- 
ferved  any  fmell,  but  when  put  on  the  tongue,  and 
chewed,  it  was  ftill  pungent.  I gave  twenty 
grains  of  this  fubftance,  whilft  ftill  wet,  to  a 
very  fmall  guineapig,  and  as  much  to  a pigeon  ; 
neither  of  which  either  died  or  felt  any  ill  offedts 
from  it. 

I repeated  this  experiment  on  two  other  guinea-^ 
pigs,  and  the  event  w'as  the  fame.  It  follows  then, 
that  this  refin,  after  being  diflblvcd  in  fpirit  of 
wdne,  and  precipitated  by  the  means  of  water,  be^ 
comes  innocent,  although  it  preferves  in  a degree 
its  fmell  and  pungency  ; and  it  appears  that  this 
fmell  which  is  left,  together  with  the  pungent 
and  cauftick  quality,  is  not  fufficiently  deleterious, 
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to  kill,  or  produce  any  fenfible  derangements  in 
animals.  ' 

ExtraH  of  the  Cherry-laureU 

1 

I made  a guineapig  fwallow  about  thirty  grains 
of  this  extradt ; it  had  no  effedt  on  it. 

I made  the  fame  trial  on  a rabbit,  which  felt  as 
little. 

I gave  about  fifteen  grains  to  a pigeon,  without 
any  fenfible  effedt. 

I repeated  this  experiment  on  two  other  pigeons, 
with  the  fame  fuccefs.  We  may  infer  from  all 
thefe  experiments,  that  the  extradt  of  the  cherry- 
laurel  is  quite  innocent. 


Empyreumatical  Oil. 


I made  a guineapig  fwallow  about  twenty  drops 
of  the  empyreumatical  oil  of  the  cherry-laurel ; it 
vomited  foon  after,  but  fpeedily  recovered  itfelf, 
and  continued  well. 

I gave  a fmall  pigeon  twelve  drops  of  this  oil. 
It  vomited  feveral  times,  was  very  feeble,  but  foon 
recovered. 

I gave  about  thirty  grains  to  a rabbit.  It  vo- 
mited repeatedly,  but  was  foon  re-eftablifiied.  ^ 
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I gave  to  two  pigeons  twenty  drops  each  ; they 
vomited  feveral  times,  were  very  weak,  but  nei- 
ther died  nor  were  convulfed. 

Two  guineapigs  and  three  rabbits  had  the  fame 
vomitings,  but  neither  of  them  died  nor  fuffered 
a great  deal. 

We  may  conclude  from  hence,  that  the  empy- 
reumatical  oil  of  the  cherry-laurel,  is  rather  an 
emetick,  than  a poifon,  fince  it  does  not  kill  even 
the  moft  delica'te- animals,  although  exhibited  to 
them  in  a very  ftrong  dofe. 

From  what, has  hitherto  been  faid,  the  following 
fadts  may.  be  deduced. 

ijl,  That  the  fpirit  of  the  cherry-laured  is  3 

2.dly,  That  the  oil  of  the  cherry-laurel  is  like- 
wife  a poifon. 

'^dly,  That  the  fpirit  of  the  cherry-laurel,  almoft 
• entirely  deprived  of  its  fmell  and  pungent  tafte,  is 
likewife  a poifon. 

The  poifonous  qualities  do  not  feem  to  con- 
fill  in  the  fragrant  and  pungent  particles,  and  this 
is  further  prbved  by  the  oil,  dried,  and  afterwards 
diifblVed  iii  fpirit  df  wine  and  precipitated  from 
that  menftruum,  which  is  ftill  fragrant  and  pun- 
geht  to  the  tafte,  but  is  nb  longer  a poifon. 

Befidesj  the  dried  oil  is  a true  refinj  and  con- 
tinues to  be  a poifon  even  in  that  ftate.  The  de-  ^ 
leterious  ’ principle  then  in  this  refin  is  deftroyed 
by  the  fpirit  of  wine. 


As 


ON  poisons; 

As  a little  oil  and  fome  fragrancy  remain  in  the 
Ipirit  of  the  cherry-laurel,  even  when  dephleg- 
mated,  the  deleterious  principle  of  this  fpirit  may 
be  the  fame  with  that  of  the  oil,  and  that  which  is 
found  in  the  refin.  ' 

It  is  not  belides  proved,  that  the  oil  Is  more 
powerful  and  asflive  than  the  fpirit.  It  has  not 
however  appeared  invariably  fo,  when  given  to 
animals. 

It  is  true  that  we  find  the  fpirit  of  the  cherry- 
laurel  to  be  lefs  adtive  than  before,  when  it  is  eva- 
porated, and  reduced  to  a third,  or  deprived  of  its 
mofi:  fpirituous  parts  by  diftillatlon ; in  this  ftate  it 
has  loft  a good  deal  of  its  original  fmell  and  tafte, 
which  may  be  faid  to  contribute  in  a great  meafure 
to  its  poifonous  qualities  : but  on  the  other  hand^ 
after  the  oil  has  been  precipitated  by  the  fpirit  of 
wine,  it  ftill  preferves  its  tafte  and  fmell,  and  is 
however  no  poifon. 

So  that  after  all  thefe  experiments,  notwlthftand- 
ing  that  they  have  been  greatly  'varied  and  multi- 
plied, we  are  ignorant  in  what  the  poifon  of  the 
leaves  of  the  cherry-laurel  really  confifts ; we  arc 
ignorant  of  the  mechanical  ad:ion  of  this  poifon ; 
and  w'e  are  ignorant  on  what  part  of  an  animal  it 
adls,  when  it  caufes  its  death ; we  have  notwith- 
ftanding  learned  by  our  experiments,  and  by  the 
particulars  we  have  related,  many  truths  we  had 
no  previous  knowledge  of,  and  which  we  could 
not  have  divined  ; fhus  is  the  knowledge  of  man 
always  accompanied  by  ignorance.  We  do  not 
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feem  permitted  to  go  beyond  fimple  experim^nr, 
and  it  is  to  that  alone  that  we  ought  to  confine 
oiirfelves.  But  how  many  cafes  are  there  where 
either  experiments  are  filent,  or  where  we  cannot 
fucceed  in  conceiving  any  thing  decifive  from 
them ! 

What  however  deferves  our  principal  attention 
is,  the  feeing  that  this  poifon,  when  fimply  applied 
in  a very  fmall  quantity  to  the  eyes  or  to  the 
inner  part  of  the  mouth,  without  touching  the 
oefophagus,  or  being  carried  into  the  llomach,  is 
capable  of  killing  an  animal  in  a few  infiants ; 
whilft  applied  in  a much  greater  quantity  to 
wounds,  it  has  fo' little  activity,  that  the  weakeft 
animals,  fuch  as  pigeons,  refift  its  adtion. 

This  circumftance  appears  to  me  a very  parti- 
cular one,  and  deferving  of  a further  and  very  nice 
inveftigation.  I do  not  defpair  of  an  opportunity 
of  returning  to  the  fubjedt,  and  lhall  then  endea- 
vour to  give  a greater  certainty  and  extenfion  to 
my  other  experiments  on  this  poifon,  particularly 
to  that  of  injedling  the  water  of  the  cherry-laurel 
into  the  veins  of  a living  animal.  I found  it  quite 
innocent  to  the  few  animals  on  whom  I tried  it  in 
this  way  in  London,  in  fmall  dofes : this  is  very 
different  from  the  adtion.of  the  other  poifons.. 


EXPERl- 


EXP  E RIM  ENTS 


ON  SOME  OTHER 


VEGETABLE  SUBSTANCES. 


On  the  Toxicodendron, 


1 WAS  defirous  of  making  a feries  of  experi- 
ments on  the  Toxicodendron,  which  the  moft  ce- 
lebrated writers  have  in  general  regarded  as  a very 
flrong  poifon,  although  fome  modern  naturalifts 
have  not  found  it  fo  to  certain  animals.  But  I 
was  forced  to  abandon  my  enquiries  into  this  plant 
in  the  very  beginning,  having  had  the  misfortune 
to  poifon  myfelf  three  times  fucceffively  with  the 
leaves  of  it.  Thus  have  I dearly  paid  for  my 
fcepticifm  and  want  of  precaution,  in  becoming, 
myfelf,  the  fubjeft  of  my  experiments. 
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1 began  by  exp^effing  the  juice  of  the  leaves, 
which  I made  feveral  animals  fwallow ; they  neither 
died  nor  fell  fick,  although  they  fwallowed  a preN 
ty  large  dofe  of  it.  I likewife  gave  it  in  the  form  of 
an  extradt,  and  this  preparation  had  no  more  effedt 
than  the  other.,-  the  perfon  indeed  who  gathered  the 
leaves,  had  a complaint  which  very  much  refembled 
an  eryfipelas,  particularly  in  the  beginning.  Whilft 
he  detached  the  leaves  from  the  plant,  two  very 
fraall  drops  of  their  milk  fell  on  the  back  of  his 
hand.  Three  days  after,  two  fmall  dark  fpots 
made  their  appearance  at  the  place  where  the  milk 
had  fallen,  and  in  three  days  more,  his  whole  face, 
eyes,  and  neck,  began  to  fwell,  becoming  red-  and 
inflamed;  as  did  alfo  his  bfeafl:,  and  hands.  He 
had  no  fever,  but  was  neverthelefs  obliged  to  keep 
his  bed  for  upwards  of  fifteen  days,  and  the  epider- 
mis fell  off  by  degrees  in  fmall  portions,  caufing  a 
continual  troublefome  fenfation,  at  once  of  fmartand 
itching.  It  feemed  to  me  very  flrange  that  fo  fmall 
a quantity  of  this  milk  fhould  occafion  fo  extenfive 
and  troublefome  a complaint,  and  that  it  adted  fo 
late.  Other  poifons  have  no  adtion  when  applied  to 
the  epidermis,  at  leaft  none  that  has  been  obferved. 
I was  inclined  to  think,  I muft  confefs,  that  it  was 
an  accidental  complaint,  arifing  from  fome  other 
caufe. 

I was  ftill  more  confirmed  in  this  opinion,  on  ap- 
plying a great  deal  of  this  milk  to  the  bared  Ikin  of 
feveral  rabbits,  guineapigs,  and  pigeons,  after  ha- 
ving made  tfiefe  animals  fwallow  it  mixed  with  the 
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crumb  of  bread,  and  after  I had  at  lengxh  applied  it 
to  wo- lads  I had  purpofely  made  in  the  Ibin  and 
muicies.  I could  not  perceive  on  any  of  thefe  trials 
and  experiments,  that  it  created  the  flighteft  incon- 
venience to  the  animal.  I was  at  length  fully  ground- 
ed in  my  perfuafion,  on  letting  feveral  large  drops 
of  this  milk  fall  on  the  hands  of  two  gardeners,  who 
indeed  at  the  end  of  three  days  had  the  black  fpots 
I have  mentioned,  but  were  not  fick.  I was  no  lon- 
ger afraid  to  make  the  fame  experiment  on  myfelf. 
Ifcarcely  touched  the  back  of  my  hand  with  a leaf 
ofthe  toxicodendron  which  I had  cut  near  the  ftalk^ 
and  could  with  dilEculjty  perceive  the  Ikin  to  be  wet  at 
the  place  where  I had  applied  it. 

Three  days  after  there  appeared  a dark  fpot,  and 
in  three  days  more,  my  whole  face  began  to  fwell, 
particularly  the  eyelids  and  tips  of  the  ears.  I ex- 
perienced a terrible  fmart  for  fifteen  days,  and  an 
intolerable  itching  for  fifteen  more;  even  the  hands 
fmarted  and  itched,  above  all  betwixt  the  fingers, 
which  were  become  red,  and  were  covered  here  and 
there  with  fmall  veficles  filled  with  atranfparent  and 
fharp  humour : I had  no  fever,  but  my  pulfe 
was  very  quick.  The  flcin  of  my  face,  particularly 
about  the  eyes  and  eyelids,  was  extended  and  filled 
with  an  aqueous  fluid,  and  cafily  retained  theprint  of 
any  thing  that  touched  it.  The  epidermis  fclloffin 
fmall  fcales,  and  I felt  a moll  troublefome  itching 
through  the  whole  proccfs  of  the  difeafe. 

At  the  end  of  fome  days,  and  when  I thought  my- 
felf perfeftly  recovered,  I was  making  experiments 
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on  the  air  of  the  leaves  of  the  toxicodendron,  and 
whatever  precaution  I took,  could  not  avoid  touching 
fome  of  the  leaves  with  my  fingers  j this  was  in  the 
parts  where  they  had  not  been  cut,  and  where  there 
could  be  no  fufpiclon  of  there  being  any  milk.  Six 
days  after,  all  the  parts  that  had  fwelled  the  firft 
time,  fwelled  a frelh,  although  not  fo  violently,  nor 
did  the  fwelling  laft  fo  long.  My  eyes  and  eyelids 
however  gave  me  a great  deal  of  pain,  and  got  well 
the  lateft. 

After  an  interval  of  twenty  days,  I wifhed  to  ex- 
amine the  air  of  fome  leaves  of  this  plant,  which  I 
had  caufed  to  be  got  ready  by  another  perfon,  and  I 
touched  a few  of  the  leaves  when  under  water.  In 
four  days,  my  face  and  eyes  fwelled  a third  time, 
although  not  fo  violently  as  on  the  two  firfl;^ 

It  cannot  be  believed  after  this  that  the  milk  of  the 
leaves  of  the  toxicodendron  is  innocent  when  applied 
to  the  human  Ikin ; but  on  the  other  hand,  it  is  ve- 
ry fingular,  that  an  atom  of  this  poifon  produces  in 
a few  days  fuch  remarkable  fymptoms,  and  in  fuch 
remote  parts,  whilft  the  juice  and  milk  of  the  leaves 
are  quite  innocent  to  animals,  as  well  externally  as 
internally,  and  even  when  applied  to  wounds.  Its 
notadtingonthe  two  gardeners,  was  certainly  owing 
totheir  hands  beingextremely  callous,  and  I did  not 
think  it  proper  to  apply  it  to  the  parts  where  the  epir 
dermis  was  more  delicate;  this  firft  trial  was  however 
fufficient  to  affure  me  that  parts  which  are  become 
callous,  refift  this  poifon, 
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experiments 

With  the  Oil  of  ’Tobacco. 

I made  a fmall  iiicifipn  in  a pigeon’s  leg,  and 
applied  to  it  the  oil  of  tobacco.  In  two  minutes 
it  loft  the  ufe  of  its  foot. 

I repeated  this  experiment  on  another  pigeon, 
and  the  event  was  exadtly  the  fame. 

I made  a fmall  wound  in  the  pedloral  mufcles  of 
a pigeon,  and  applied  to  it  the  oil  of  tobacco ; in 
three  minutes  the  animal  could  no  longer  fupporc 
itfelf  on  its  left  foot. 

This  experiment  repeated  on  another  pigeon, 
ended  in  the  fame  way, 

I introduced  into  the  pedtoral  mufcles  of  a pi- 
geon a fmall  bit  of  wood  covered  with  the  oil  of 
tobacco ; the  pigeon  in  a few  feconds  fell  infea- 
lible. 

Two  other  pigeons,  to  the  mufcles  of  which  I 
applied  the  oil  of  tobacco,  vomited  feveral  times, 
all  that  they  had  eaten. 

Two  others  with  empty  ftomachs,  treated  as 
above,  made  all  poffible  efforts  to  vomit. 

1 obferved  the  vomiting  to  be  the  moft  conftant 
effedt  of  this  oil,  and  that  the  lofs  of  motion  in 
the  lower  part  of  the  extremity  to  which  it  was 
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applied  was  merely  accidental.  Not  one  of  the 
animals  to  which  I applied  the  tobacco  died. 


Conjiderations  on  the  Nerves  in  Difeafes. 


Let  me  be  permitted  to  objedt  for  the  lafl  rime, 
to  the  too  great  readinefs  in  the  modern  practice 
of  phyfick,  of  having  recourfe  to  the  nerves,  to 
explain  the  greateft  part  of  the  difeafes  incident 
to  the  human  body.  The  ancients  had  fcarcely  an 
idea  of  this  fource  of  fo  many  difeafes,  to  which 
fome  of  our  moll  modern  writers  have  even  be- 
lieved that  the  whole  of  them  fliould  without  any 
exception  be  attributed. 

My  doubts  only  relate  to  the  too  great  extenhon 
that  has  been  given  to  the  functions  of  the  nerves, 
in  the  difeafes  of  the  human  body;  and  I flatter  my- 
felf  that  my  arguments  may  make  fome  impreflioh 
on  thofe  who  do  not  fufler  themfelves  to  be  carried 
away  by  hypothefes  which  have  moft  frequently  been 
adopted,  merely  becaufe  they  have  never  been  fuf- 
ficiently  examined 

Hoffman  in  the  third  volume  of  his  Medicina  rati- 
cnalis,  afferts  that  all  the  difeafes  of  the  human  bo- 
dy are  nervous : and  amongft  the  more  modern  wri- 
ters, Mufgrave,  a learned  Englifli  phyfician,  has 
-fnpported  the  fame  opinion.  The  moft  moderate  of 
the  recent  authors  who  have  written  on  thefe  difea- 
fes, ha\e  each  accoiding  to  his  particular  fancy  or 

fyftem 
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fyftem,  either  diminilhed  or  fwelled  the  catalogue 
of  them,  and  it  is  very  curious  to  obferve  that  fome 
take  the  fame  pains  to  exclude  feveral  difeafes  from 
this  number,  which  others  do  to  prove  them  to  be 
nervous. 

But  I muft  firft  cftablifli  fome  truths,  which  will 
ferve  to  make  me  better  underflood  in  a matter  in 
which  there  is  fo  much  confulion  and  obfcurity. 
There  is  no  organ  'in  the  living  body,  which  may 
not  be  difordered  by  internal  and  external  caufes, 
and  afterwards  give  rife  to  fome  difeafe.  Hippo- 
crates and  the  other  phyficians  of  antiquity  were  well 
perfuaded  that  if  any  part  of  the  human  frame  were 
difordered,  it  might  diforder  another  part  in  confe- 
quence;  but  they  did  noton  that  account  believe  in 
the  confenfus  nervorum^  nor  in  the  nervous  difeafes 
of  the  moderns,  of  which  we  have  made,  mention  in 
this  wprk.  Hippocrates  was  not  ignorant  of  the 
power  of  affedlions  of  the  mind  on  man,  and  how 
many  diforders  and  changes  they  are  capable  of  cau- 
fing  in  the  animal  economy ; all  this  I do  not  to  den)’’, 
and  thefe  are  not  the  nervous  difeafes  now  under  ex-  , 
animation.  Befides,  the  nerves,  as  every  one  knows, 
are  the  inflruments  of  motion  and  fenfation  in  ani- 
mals, and  it  is  on  them  that  the  mofl  noble  fundlir 
ons,  and  thofe  the  mofl  neceflary  to  life,  depend. 

It  cannot  then  be  doubted  but  that  many  difeafes  are 
nervous,  and  that  the  nerves  are  in  many  cafes  the 
fource  of  very  great  derangements.  But  if  this  can-  ' 
not  be  doubted,  let  me  afk  phyficians  what  are  the 
certain  fymptoms  by  which  to  diflinguifli  a difeafe 

purely 


purely  nervous ; let  me  alk  why  it  may  not  be  lim- 
ply a difeafe  caufed  by  the  groffeft  humours,  and 
how  they  contrive  to  know  that  the  nerves  are  imme- 
diately  attacked  in  the  derangements  of  the  animal 
economy,  which  they  wifli  to  attribute  entirely  to 
them.  I do  not  take  upon  me  the  phylician,  but  I 
have  heard  feveral  very  Ikilful  ones  fay,  thatthefymp- 
toms  of  nervous  difqafes  are  for  the  moft  part  equi- 
vocal and  deceptious. 

The  moderns  have  formed  a clafs  of  motions,  and 
of  fympathetick  difeafes,  availing  themfelves  of  the 
motions  of  fneezing  and  of  the  iris.  We  know 
that  the  famous  anatomift  Meckel,  thought  that  he 
explained  fneezing,  by  the  Ihocks  fuftained  by  the 
olfadfory  nerves,  which  proceed  from  the  optick 
nerve,  which  arifes  from  the  maxtllarh  fuperior, 
from  which  is  derived  another  nerve,  which  in 
conjundtion  with  a branch  of  the  fixth  pair,  forms 
the  intercoflal.  Meckel,  then,  afferts  that  the  fhocks 
fuftained  by  the  olfadtory  nerves,  ought  neceflarily 
to  communicate  themfelves  to  the  whole  of  the 
intercoftal  nerve,  from  thence  confequently  to  the 
phrenick,  and  to  all  the  mufcles  of  the  neck,  back, 
and  loins.  In  fadt,  true  fympathetick  motions 
Ihould  be  the  confequence  of  mechanical  Ihocks 
fuftained  by  all  the  nerves,  and  by  the  communi- 
cation of  their  organs,  and  it  is  thus  that  the  befl 
phyfiologifts  have  conlidered  it ; but  thefe  two  mo- 
tions of  fneezing  and  of  the  iris,  are  purely  volun- 
tary 
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tary(i?),  not  organical,  nor  fympathetically  ner- 
vous, and  are  not  produced  by  external  fliocks,  as 
anatomitlis  in  general  have  hitherto  believed.  It 
will  fuffice  to  read  on  this  fubjedt,  my  work  on  tht 
motions  of  the  iris  (b),  to  be  perfuaded  of  it.  Ac 
leaft  I think  I have  produced  both  evidence  and 
demonftration  on  this  very  obfcure  fubjedt. 

Befides,  thefe  pretended  nervous  fympathies  arc 
fupported  on  a principle,  the  fallity  of  which  has 
been  demonftrated  by  experiment  ; if  you  irritate 
a nerve,  you  communicate  its  motion  to  the 
branches  it  throws  out  above  the  part  Simulated, 
and  it  is  on  this  account  that  the  great  Haller,  when 
he  became  a more  Ikillful  anatomift,  and  a nicer 
obferver,  either  doubts,  or  openly  denies  the  pre- 
tended nervous  fympathies  he  admitted  in  his  youth. 

Undoubtedly  no  one  will  fay  that  thefe  motions  are 
nervous  and  fympathetick,  becaufe  the  mind  in  pro- 
ducing them,  employs  the  nerves,  which  are  the 
organs  of  motion  and  fenfation.  This  is  not  the 
opinion  of  Meckef  nor  of  thofe  who  explain  thefe 
motions  in  a way  different  from  mine. 

There  are  phyficians  who  account  for  all  thefe 
nervous  difeafes,  by  fuppofing  that  the  nerves  are 
Become  hard,  dry,  and  tough  : others  on  the  con- 
trary, believe  them  flaccid  and  relaxed  in  thefe 
cafes.  ‘‘  I have  always  found,”  fays  the  great 

(fl)  The  fenfe  in  which  the  authonr  wiflies  the  word  njaluntarj 
to  be  underllood,  maybe  feen  in  the  work  cited  below. 

{h)  Printed  at  Lucca. 
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Boerhaave,  “ that  however  eafy  it  may  be  to  ima- 
gine  a caufe  for  a difeafe  in  explaining  it,  it  i» 
“ afterwards  as  difficult  to  prove  that  this  caufe  is 
real,  and  to  be  fully  perfuaded  of  it/’ 

Let  not  thofe  who  favour  the  fyftem  of  nervous 
difeafes,  objedt  that  the  nerves  accelerate  and  re- 
tard the  motion  of  the  blood  in  a thoufand  cafes, 
as  is  feen  in  fear,  pleafure,  and  in  fo  many  other 
conditions.  It  is  true  that  we  cannot  deny  but 
that,  after  thefe  affedfions  of  the  principle  of  fenfa- 
tion  take  place,  we  obferve  changes  and  move- 
ments in  the  living  body,  which  were  not  obferved 
before  ; but  this  is  not  fufficient  to  affure  us  that 
thefe  changes  are  brought  about  by  the  nerves 
alone,  and  that  they  adt  immediately  on  the  blood 
veffels.  The  celebrated  Haller,  completely  Ikillcd 
in  anatomy,  was  of  opinion,  as  is  feen  in  his  excel- 
lent treatife,  De  Imperio  Nervorum  in  ArterlasP' 
that  thefe  veffels  were  bound  by  nervous  rings, 
with  which  he  found  the  arteries  provided  in  feve- 
''  ral  places.  But  as  he  was  alfo  a great  experimen- 
ter, as  well  as  an  excellent  anatomift,  he  foon 
abandoned  this  hypothefis,  which  is  contradidted  by 
occular  demonilration.  A nerve,  in  whatever  way 
it  is  ftimulated,  is  not  feen  to  contradl,  even  with  a 
microfcope,  and  the  minutefl:  blood  veffels  are  not 
obferved  to  ffirink  or  ofcillate  when  irritated  by  a 
mechanical  ftimulus ; neither  does  anatomy  con- 
vince us  that  there  are  nervous  and  mufcular 
fibres  in  thefe  minute  veflels,  which  therefore  feem 

to 
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to  be  deftitute  of  all  the  inflriiments  of  animal 
motion. 

Befides,  we  frequentl)'-  fee  perfons  violently  con- 
vulfed,  without  fever,  or  any  fenfible  change  in  the 
pulfe  ; it  is  true  that  the  contrary  is  fometimes 
obferved,  but  phyfiologifts  know  that  in  convui-' 
lions,  the  motion  of  the  blood  may  be  accelerated 
by  the  contraction  of  the  mufcles  that  force  it  from 
the  veins  into  the  heart.  The  celebrated  Spalan~ 
%ani  has  obferved,  that  the  fpinal  marrow  of  frogs’ 
may  be  irritated,  without  accelerating  the  motion 
of  the  blood  in  the  mefenterick  veffels  of  thefe:  ani- 
mals. I have  tried  this  experiment  on  feveral  other 
fpecies’  of  animals,  both  with  cold  and  rvarni 
blood,  and  have  always  found  the  event  to  be  the 
fame  ; fo  that  the  nerves  appear  to  have  no  imme-' 
diate  adtion  either  on  the  veins  or  arteries,  not- 
withftanding  it  is  true  that  the  paffioris  of  the 
mind  excite  very  violent  diforders  in  the  animal 
economy. 

The  derangements  I have  mentioned,  happen,  it 
is  true,  after  certain  fenfations  have  taken  place  in 
the  animal ; but  this  does  not  prove  them  to  be 
derived  from  the  nerves,  and  that  the  nerve's  have 
an  immediate  adtion  on  the  organs  that  are  in.  thefe 
cafes  difordered.  It  is  Ukewife  true,  that  the  fol- 
lowers of  Stahl,  wilhing  to  cftablilh  a general  prin- 
ciple which  might  be  applied  to  all  the  motions^  of 
the  living  machine,  as  well  in  health  as  in  lick- 
nefs,  have  had  recourfe  to  the  mind,  as  the  prime 
mover  of  the  whole  animal  economy  : I do  not 
3 pretend 
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pretend  to  combat  the  exiflence  of  the  nervous 
difeafes  in  Stahl’s  hypothecs,  according  to  which 
all  the  animal  motions  are  to  be  regarded  as  purely 
nervous,  and  all  the  derangements  excited  in  any 
way  whatever  in  the  animal  economy,  as  nervous 
difeafes.  Nervous  complaints  are  the  immediate 
confequence  of  Ihocks  which  the  nerves  may  have 
fuftained,  or  of  extraordinary  alfedlions  excited  in 
the  principle  of  fenfation  ; and  I here  principally 
confider  the  firft  clafs  of  thefe  difeafes.  We  fee 
indeed  that  Boerhaave  admits  of  nervous  difeafes, 
although  he  afterwards  taxes  Stahl’s  fyftem  with 
falfehood.  Haller  himfelf  is  of  the  fame  opinion  ; 
and  the  two  moll  modern  authours  who  have  writ- 
ten on  nervous  complaints,  De  la  Roche  and  Tif- 
fot,  do  not  hefitate  even  to  rejeft  the  more  rational 
fyftem  of  the  learned  Englilh  phyfician,  Whytt, 
on  the  principle  of  animal  motion,  and  both  of 
them  notwithftanding  give  a greater  or  lelTer  fup- 
port  and  extenfion  to.  nervous  difeafes. 

In  a word,  1 do  not  believe  any  one  will  alTert, 
that  any  motion  whatever,  any  accidental  and  fe- 
condary  derangement,  is  a tr\ie  nervous  difeafe, 
becaufe  it  fucceeds  to  a fenfation  excited  in  the 
mind.  In  this  cafe  it  muft  likewife  be  faid,  that 
the  agitations  which  are  caufed  by  fear,  pleafure, 
and  grief,  are  nervous  difeafes  : thus,  for  example, 
a laborious  and  painful  refpiration,  which  renders 
the  dilatation  of  the  thorax  necelfary,  will  be  a 
nervous  difeafe,  notwithilanding  there  is  no  alfec- 
tion  of  the  nerves  in  this  cafe,  and  that  the  phyfi- 
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clan  would  not  certainly  feek  to  apply  a remedy 
to  an  organ,  which  was  not  abfolutely  injured. 

I have  pointed  out  in  feveral  parts  of  this  work, 
that  there  are  poifons,  which  when  applied  imme- 
diately to  the  nerves,  do  not  occafion  any  complaint 
in  a living  animal.  I have  likewife  pointed  out 
that  thefe  poifons  when  introduced  into  the  blood, 
without  touching  any  folid  part,  fuddenly  bring 
on  violent  convulfions,  and  the  mod:  decided  fymp- 
toms  of  what  are  believed  to  be  nervous  affections. 
Laltly,  I have  Ihown,  that  when  the  wounds  of 
animals  are  envenomed  with  thefe  poifonous  fub- 
Itances,  the  animals  are  feized  with  all  the  fymp- 
toms  of  nervous  complaints. 

On  another  hand,  I have  already  made  it  appear, 
that  convulfions  may  be  excited  in  animals,  with- 
out the  nervous  fyflem  being  in  the  lead;  affeCted, 
and  that  the  want  of  an  equilibrium  in  the  flrength. 
and  in  the  humours,  is  fufficient  to  produce  the 
mod;  violent  convulfions  in  the  mufcles  (<2). 

Here  are  then  all  the  fymptoms  of  nervous  dif- 
eafes,  without  the  nerves  having  any  fhare  in  them ; 
and  we  fee  at  the  fame  time,  that  thefe  contractions 
are  excited  even  when  the  caufes  of  them  only 
feem  to  aCt  on  the  humours  of  the  animal,  and 
whild:  thefe  caufes  are  found  innocent  and  inef- 
fectual to  the  nerves,  in  whatever  way  they  are 
applied  to  them.  It  is  not  fufficient  then  to  fee 

(a)  See  the  firft  part  of  niy  work  on  the  motions  of  the  iris, 
quoted  above. 
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all  thefe  fymptoms,  to  enable,  us  to  pronounce 
with  certainty,  that  the  difeafe  is  purely  nervous. 

But  there  is  an  argument  which  feems  to  leave 
no  refuge  to  the  molt  prejudiced  and  moft  obflinate 
Ikeptick.  It  is  obferved  in  regard  to  the  motions, 
as  well  involuntary  as  fpontaneous,  which  are 
wrought  by  themerves,  that  if  you  Simulate  the 
nerves  which  are  carried  to  the  organs  of  thefe  mo- 
tions, the  latter  will  conftantly  and  neceffarily  fol- 
low. This  is  a general  law  for  all  the  mufcles  and, 
nerves,  in  all  animals,  and  admits  of  no  exception. 
It  becoriies  then  a certain  law,  a fure  principle, 
and  an  infallible  criterion  of  the  nature  of  thele 
morions. 

The  heart,  of  all  others,  is  the  organ  firft  af- 
fected' in  the  paffions  of  the  mind  and  in  nervous 
affections ; and  it  is  on  this  firft  change,  that  a 
number  of  others  which  accompany  it  depends. 
Let  the  breaft  of  an  animal  with  cold  blood  be 
opened,  (this  experiment  is  fubjeCt  to  lefs  uncer- 
tainty in 'thefe  animals  than  in  thofe  with  warm 
blood,  on  -whom  the  effedl  is  however  the  fame,) 
and  let  the  nerves  that  are  fent  to  the  heart  be 
fliiiiulated, . in  anyway  whatever;  it  will  not  on 
this  account  quicken  its  contradlions  if  it  is  in 
motion,  nor  will  recover  its  motions  if  it  is  at  reft, 
although  it  is  ftill  in  a ftate  of  contracting  on  the 
leafl  fti'miilus  offeredto  its  fibres.  It  is  in  vain  that 
long  pins  are  introduced  into  the  vertebral  canal, 
and  that  the  fpinal  marrow  and  brain  are  mangled, 
the  heart  continues  fliil  infenfible.  The  nerves 

then 
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then  which  are  carried  to  the  heart,  are  in  no  way  the 
organs  of  motion  in  this  mulcle,  although  they  are 
certainly  fo  in  all  the  others.  They  can  therefore 
never  -caufe  any  fenfible  change,  however  the  ani- 
mal may  be  affected.  The  experiment  is  certain, 
and  the  .confequences  of  it  diredt  (a),  and  it  would 
be  a downright  eontradidfion,  that  the  motions  of  the 
heart  Ihould  be  brought  about  by  the  nerves,  wJiilft 
the  latter  are  not  capable  of  exciting  thefe  motions, 
as  has  been  experimentally  demonftrated. 

It  cannot  then  be  advanced  with  certainty  that 
the  changes  in  the  heart  which  ufually  accompany 
the  affedtions  of  the  mind,  are  wrought  by  the  im- 
mediate channel  of  the  nerves,  and  not  otherwife; 

\ 

and  the  only  inference  which  an  unbiaffed  philofo- 
pher  can  draw  from  all  that  we  have  faid  is,  that 
we  are  ignorant  through  what  medium,  and  by 
what  mechanifm,  the  affedtions  of  the  mind  influ- 
ence the  heart. 

It  may  perhaps  be  faid  that  the  fdnfttive  principle 
•in  the  animal  may  make  certain  impreffions  on  the 
nerves,  which  mechanical  flimuli  cannot  imitate; 
but  this  fuppofition  is  contradicted  by  daily  experi- 
ence, fince  the  leaft  flimulus  to  a very  fmall  nerve  at 
the  extremity  of  a mufcle,  is  fufficient  to  give  it  '■ 
motion : this  is  a demonftrated  truth  which  has  ne- 
ver been  contradicted  by  obfervation. 

( a)  This  important  truth  has  been  demondrated  by  the  author 
in  his  treatife  on  Animal  Phyficks,  Volume.  1 ft  p*  9^*  pablifli- 
ed  in  Italian  in  Fiorcnce  at  1 775. 
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It  may  be  oppofed  that  the  experiment  of  the  im- 
mobility of  the  heart  to  the  fhocks  that  are  given  to 
the  nerves,  is  contradi<fled  by  feveral  of  the  mod: 
famous  naturalifts ; there  is  no  other  reply  to  this 
than  the  recurring  to  experiment.  Any  one  in 
doubt,  may  eafily  fatisfy  himfelf  by  taking  a frog 
and,  after  opening  its  bread  and  cutting  off  its  bead, 
wait  till  the  heart  is  dill,  or  rtioves  but  dowly,  to 
render  the  experiment  more  decifive,  and  then  thrud 
a pin  deep  into  the  fpinal  marrow:  he  will  foon  fee 
the  event.  Care  mud  be  taken  not  to  leave  the  frog 
to  itfelf,  but  to  fee  lire  the  feet  well,  otherwife  there 
will  be  a rilk,  amidd  the  violent  convulfions  that 
will  be  excited  in  all  the  other  mufcles,  that  the 
heart  itfelf  may  be  agitated,  and  caufed  to  move  in 
quite  another  way  than  by  the  action  of  the  nerves. 
This  is  undoubtedly  what  has  deceived  fo  many  good 
anatomids,  who  have  believed  that  this  motion  was 
occadoned  immediately  by  the  nerves.  I refer  my 
readers  to  the  experiments  related  on  this  fubjedt, 
in  the  work  cited  above. 

It  is  in  my  opinion  then,  a matter  demondrated 
by  the  fulled  evidence,  that  no  motion  of  the  heart 
can  be  in  any  cafe  brought  about  by  the  medium  of 
the  nerves,  although  the  heart  is,  of  all  the  mufeu- 
lar  organs,  the  mod  fufceptible  to  the  adediions  of 
the  mind.  Some  grounds  may  after  this  be  permitted 
rhe  for  doubting  that  whild  the  motions  of  the  heart 
are  never  influenced  by  the  nerves,  thofe  of  the  other 
mufcles  are  invariably  caufed  by  their  immediate 
adfion, 
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A thoiifand  like  arguments  may  be  brought  in  fa- 
vour of  the  hypothehs  of  the  nerves;  but  they  are  all 
indiredl,  and  only  prove  that  a fenfation  in  a living 
animal, , is  followed  by  a motion  in  its  body  : this  is 
not  yet  fufficient  to  demonftrate  that  the  effed:  has 
been  immediately  produced  by  the  adfion  of  the 
nerves.  Fear  retards  or  quickens  the  motion  ot  the 
heart;  and  yet,  as  has  been  feen,  the  nerves  have  no 
immediate  adtion  on  that  organ,  notwithifanding  it 
be  true  that  this  change  is  the  confequence  ot  a 
fenfation. 

The  learned  tranflator  in  French,  (a)oi  the  new 
edition  of  Whytt’s  Englifh  publication  on  nervous 
difeafes,  introduced  in  the  151ft  page  of  the  firft  vo- 
lume, a note  againft  his  author,  which  feems  to  me 
fo  very  appofite  to  the  prefent  fubjedt,  that  I give  it 
entire.  Whytt  had  maintained  that  hyfterical  dif- 
eafes, (or  rather  their  fymptoms)  and  the  hypochon- 
driacal difeafes  of  men,  were  in  eftedt  the  fame;  and 
that  both  of  them  were  limply  nervous.  The  tranf- 
lator obferves  in  his  note  that  this  is  a fure  me- 
‘‘  thod  to  confound  and  perplex.’^  Fie  adds  that 
‘‘  the  fymptoms  Whytt  has  related,  are  effedts 
which  in  a greater  or  lefs  degree  are  common  to 
all  dileafes.  There  is  not  any  one  in  which  the 
“ nerves  are  not  affedfed;  but  the  bufmefs  of  a 
“ phylician  conlifts  in  knowing,  as  well  as  he  can, 
“ the  caufe  of  the  difeafe.  It  is  certain  then,  that 
“ three  fourths  of  the  difeafes  of  women  have  their 
origin  in  the  matrix.  The  ancients  were  therefore 

C a)  The  tranflation  was  printed  at  Paris  in  1777. 
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“ not  mlftaken  when  they  bellowed  the  epithet  of 
hyflerical,  on  thofe  difeafes  in  women  in  which 
“ the  nerves  difplay  the  greateft  number  of  fymp'* 
toms.” 

Several  fubflances  are  announced  in  the  Materia 
Medica,  as  nervines,  becaufe  they  are  fuppofed  tO' 
have  a benign  influence  on  the  nerves.  For  my 
part,  I believe  it  would  be  very  difficult  to  prove 
clearly,  that  a remedy  has  an  immediate  adtion  om 
the  nerves,  and  not  on  the  other  parts  of  the  body. 
I do  not  mean  however  to  fpeak  here,  of  certain 
fubflances  which,  being  capable  of  diffolving,  cor- 
roding, and  gnawing  the  nerves,  have  alTuredly  a 
true  immediate  adtion  on  them.  It  is  true,  that 
fpirituous  fubflances  .applied  to  the  ^ noflrils, 
feem  to  adl  inflantly  on  the  nerves,  and  in  a very- 
different  way  ; but  it  mufl  be  confidered,  that  they' 
not  only  caufe  a Ample  mechanical  percuffion  on- 
the  pituitous  membrane,  but  excite  a particular 
fenfation  in  the  animal  organization.  The  natural 
light  of  the  fun,  in  whatever  way  it  is  applied  ta- 
the  body,  is  quite  innocent,  and  is  not  felt  by  it ; 
but  meeting  in  fudden  contadt  with  the  eyesy 
may  make  fuch  an  impreffion  on  them,  as  to  caufe 
a violent  pain,-  and  even  tears.  The  eye  alone  is^ 
fufceptible  of  the  impreffions  of  light,  and  the 
other  parts,  although  endowed  with  fenfation  and 
life,  are  infenflble  to  it.  The  difficulty  then  I have 
jufl  mentioned,  only  proves  that  a flronger  percuf- 
flon  on  a determined  organ,  excites  a flronger  and 
quicker  fenfation  in  the  animal  machine,  than  a 
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weaker  one,  which  is  altogether  natural,  and  argues 
nothing  in  favour  of  the  hypothefis  of  the  nerves. 

But  who  can  allure  us  that  the  particles  of  feents 
may  not  penetrate,  even  in  a few  inftants,  through 
a quite  porous  body,  filled  with  canals  and  fluids 
inceffantly  in  motion  ? 

I know  it  is  commonly  believed  that  opium  pro- 
duces elfedts,  when  introduced  into  the  ftomach, 
which  are  not  obferved  when  it  is  applied  to  the 
other  parts  of  the  body.  But  who  again  w'ill  here 
allure  us,  fuppofing  it  an  inconteflible  fadt,  that 
certain  juices  which  are  only  found  in  the  ftomach, 
are  not  requifite  to  detach  the  molt  adtive  parts  of 
this  fubflance,  and  that  this  vifeus  does  not  contain  1 
very  fine  vefTels  or  porofities,  proper  to  receive 
them,  which  are  not  found  elfewhere  ? I am  not 
ignorant  of  its  having  been  aflerted,  that  opiuiUj 
when  it  is  immediately  applied  to  the  nerves,  pro- 
duces a palfy  of  the  mufcles  : but  I recolledt  to 
have  feen  fome  years  ago,  a diforder  of  this  kind 
clearly  occafioned  by  the  fpirit  of  wine  in  which  I 
diffolved  the  opium,  fince  it  did  not  enfue  wdien  I 
tried  it  diffolved  in  w'ater.  This  eircumflance  ap- 
pears to  me  fo  interefling,  that  I fhall  not  fail  to 
repeat  the  experiment  at  my  leifure,  particularly 
as  the  authority  of  Monro,  who  has  found  the 
contrary,  may  be  oppofed  to  mine; 

There  are  in  the  living  body  paffages  w'e  are 
yet  ignorant  of,  unknown  powers,  and  latent  prin- 
ciples. ,We  fee  the  neceffity  of  admitting  them^ 
but  we  are  ignorant  of  their  nature  ''and  mecha- 
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nifm.  If  it  is  a misfortune  to  be  in  the  dark  as  to 
a truth,  it  is  a ft  ill  greater  one  to  fubfcribe  to  an 
errour.  We  do  not  attempt  to  draw  erroneous 
confequences  from  things  we  are  ignorant  of ; 
but  a miftake  neceflarily  leads  us  into  many  others. 
It  is  much  better  then  to  be  ignorant  of  a truth, 
than  to  admit  an  errour. 

I have  frequently,  in  many  parts  of  this  work, 
fpoken  of  the  influence  of  the  nerves  in  difeafes. 
I have  faid  too  little  on  this  fubjed:,  in  proportion 
to  its  importance,  and  certainly  a great  deal  too 
much  in  a work  that  has  quite  another  objed  in 
view  ; but  I could  not  refift  the  evidence  my  ex- 
periments held  out  to  me.  They  have  led  me,  in 
fpite  of  myfelf,  to  make  feme  applications  to  cer- 
tain phenomena  in  the  animal  economy. 

I do  not  pretend  here  to  undeceive  thofe  who 
are  prejudiced  in  favour  of  a principle  which  fup- 
plies  all  the  wants  of  a fyftem  of  medicine,  with  a 
readinefs  proportioned  to  the  uncertainty  and  ob- 
fcLirity  of  that  fyftem ; and  I am  not  to  learn  that 
it  is  a great  help  to  thofe  who  profefs  it.  The 
charader  of  obfcure  and  indeterminate  hypothefes 
'is,  that  they  adapt  themfelves  to  every  thing,  be- 
caufe  they  are  capable  of  being  modified  accord- 
ing to  particular  cafes ; but  this  is  exadly  what 
ought  to  make  them  fufpeded. 

I ought  however  to  make  an  exception  here  in 
favour  of  feveral  very  ikilful  phyficians,  who  have 
frankly  acknowledged  that  my  experiments  render 
the  nature  of  nervous-  difeafes  in  general  very  fuf- 
peded. 
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pedled.  I lhall  feledt  from  the  names  of  many 
others,  that  of  the  celebrated  Englifli  phyfician  Sir 
Robert  Pringle,  who  told  me  that  he  had  never  too 
sreat  a belief  in  nervous  diieafes,  and  that  for  the 
future  he  fliould  have  lefs  faith  in  them  than 
ever. 

I repeat  that  I will  not  deny,  as  the  great  Albi- 
nus  has  done,  but  that  the  nerves  may  in  general 
be  the  organs  of  fenfation,  or  of  motion,  in  ani- 
mals : this  would  be  going  too  far  ; but  it  may 
be  doubted  that  all  the  motions  we  obferve  in  ani- 
mals depend  immediately  on  the  nerves,  and  that 
the  fubftances  which  have  excited  them,  as  has 
been  pretended  of  the  venom  of  the  viper,  the 
ticunas,  and  the  cherry- laurel  (to  oppofe  the  adlion 
of  which  all  my , reflections' ultimately  tend)  have 
immediately  aCted  on  the  nervous  fyftem.  Neither 
can  it  be  denied,  but  that  when  the  principle  of 
fenfation  is  affeCted,  a thoufand  diforders  in  the 
animal  economy  enfue,  any  more  than  it  can  be 
affirmed  that  the  nerves  can  be  aCted  on  with  im- 
punity ; but  it  does  not  yet  follow  from  this,  that 
all  the  difeafes  commonly  aferibed  to  the  nerves, 
are  owing  to  the  nerves  alone  ; that  they  may  not 
rather  depend  on  the  humours ; that  both  medi- 
cines and  poifons  aCt  immediately  on  the  nerves; 
and  laftly,  that  the  nerves  (it  is  to  this  that  I prin- 
cipally confine  myfelf)  have  an  immediate  aCtion 
on  the  other  folids. 

Irritability  feems  independent  of  fenfation  in  an 
animal ; and  there  is  befides  nothing  which  de- 
mon fl  rates 


inonflrates  that  the  mufcles  are  only  capable  of 
moving  by  the  adtion  of  the  nerves^  The  prin- 
ciple of  fenfation  and  the  nervesj  may  have  agree- 
ments with  the  blood  and  other  humours,  which 
we  are  yet  ignorant  of,  and  thefe  humours,  more 
or  Jefs  changed,  may  exert  their  influence  againfl; 
the  folid  parts  of  an  animal.  It) is  permitted  to 
fuppofe  every  thing j rather  than  to  refift  a diredt 
and  luminous  experiment;  It  is  permitted,  when 
we  are  about  to  eftablifli  a truth,  to  imagine  a 
new  conftrudtion  of  parts  and  of  organs,  and  to 
iurmife  new  agreements.  But  to  invent  a new 
conftrudtion,  and  to  admit  unknown  agreements^ 
in-  fupporting  an  hypothefis,  is  building  the  'en- 
chanted palaces  of  Ariofto,  for  the  reception  of 
Roger  and  Alcine; 
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Made  at  LONDON  in  1778  and  1779. 


On  the  Reprodii5lion  of  the  Nerves^ 


1 HE  knowledge  I had  acquiredjof  thej  true  ftrue'-, 
ture  of  the  nerves,  and  of  the  primitive  cylinders' 
olf  which  thefe  organs  are  formed,  as  will  be  fecn 
in  the  following  treatife,  made  me.  defirous  of  ap- 
plying this  knowledge  to  the  animal  economy. 
During  my  ftay  in  London,  I did  not  fail  to  exa- 
mine the  mufeum  of  the  celebrated  Dr.  Hunter.' 
Mr.  Cruikfhanks,  a young  man  very  promifing  in 
the  fcience  of  anatomy,  and  diffedtor  to  the  Doc- 
tor, there  Ihowed  me  a glafs,  in  which  he  told  me  . 
was  preferved  a reproduction  of  a dog’s  nerve,  one 
of  the  eighth  pair,  which  he  had  cut.  The  cir- 
cumftance  appeared  to  me  altogether  new,  and: 
deferving  the  utmoft  attention. 

He 
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He  added,  that  the  nerve  had  been  cut  in’  the 
living  animal,  and  that  he  had  removed  a por- 
tion about  an  inch  in  length ; and  indeed,  for  the 
fpace  of  about  an  inch,  it  appeared  very  different 
from  what  it  was  in  all  the  other  parts.  It  was 
much  enlarged,  quite  irregular  and  uneven,  and 
feemed  formed  of  a different  fubftance  from  the 
reft. 

On  feeing  this  preparation  of  Mr.  Cruikflianks’, 
I had  two  reafons  for  doubting  the  truth  of  the 
fad:.  One  was,  that  I had  never  obferved  in  any 
one  of  the  experiments  I made  at  Paris  on  the  ve- 
nom of  the  viper,  a true  reunion  of  parts  in  the 
fciatick  nerves,  wdiich  I had  fo  often  cut.  The 
other,  that  in  the  nerve  in  queflion,  there  might 
very  well  be  a reunion  of  one  part  to  the  other, 
but  not  a true  reprodudion  of  the  two  extremi- 
ties, fo  as  to  form  a fingle  nerve  as  it  was  be- 
fore. 

Thefe  fufpicions  made  me  defirous  of  a particular 
converfation  with  Mr.  Cruikfhanks,  during  w'hich 
I afked  him,  amongfl  other  things,  what  was  Dr. 
Hunter’s  opinion  on  the  fubjed.  He  told  me  in- 
genuoufly,  that ‘the  Dodor  did  not  perceive  a real 
reprodudion  of  the  nerve  in  thefe  experiments, 
and  fufpeded  very  ftrongly,  from  the  great  dif- 
ference betwixt  the  external  ftrudure  of  the  part 
cut,  and  that  of  the  other  parts,  that  it  was  not  the 
cafe.  I then  underflood  from  Mr.  Cruikfhanks, 
that  he  had  at  different  times,  in  the  fpace  of 
eighteen  or  twenty  days,  divided  the  two  nerves 
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of  the  eighth  pair,  and  the  two  intercoftal  ones,  in 
the  fame  animal,  and  that  they  all  fecmed  to  be 
equally  reproduced. 

It  is  beyond  a doubt,  that  the  cut  extremities 
of  the  eighth  pair,  and  of  the  intercoftal  nerves, 
are  capable  of  reuniting,  although  a part  of  them 
be  taken  away,  and  Mr.  Cruikflianks’  excellent  ex- 
periments demonflrate  it  in  fuch  a way,  that  it 
cannot  be  doubted  a moment ; but  it  is  not  yet 
certain  that  thefe  nerves  return  to  their  prior  flate, 
by  forming  a continuance  of  a true  nervous  and 
medullary  fubftance,  and  continue  to  perform  their 
ufual  fundtlons.  This  abfolutely  remains  to  be 
proved.  It  is  true,  that  a continuance  of  life  in 
the  animal,  after  the  nerves  have  been  cut,  as  well 
as  there  being  no  fenfible  change  in  the  operations 
of  the  heart,  leads  one  to  fufpedt  that  the  eighth 
pair  of  nerves  has  been  truly  and  full  reintegrated  ; 
but  as  it  has  not  been  yet  proved  that  the  nerves 
are  abfolutely  neceffary  to  the  motion  of  the  heart, 
and  as  it  is  knowm  that  this  vifeus  receives  nerves 
from  ether  parts,  it, is  to  be  doubted,  whether  this 
ought  to  be  regarded  as  a true  renewal  of  the 
nerves,  or  fhould  be  only  deemed  a fimple  union 
of  parts,  brought  about  by  the  means  and  inter- 
pofition  of  an  heterogene  fubflance,  compofed  of 
the  cellular  membrane.  My  obfervations  on  the 
flrudture  of  the  nerves  enabled  me  to  afeertain 
with  certainty,  whether  they  are  really  reproduced 
or  not,  and  this  has  engaged  me  to  make  feveral 
experiments  on  the  fubje(T.  I preferred  rabbits. 
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as  the  moft  convenient  for  fuch  trials,  and  eafily 
to  be  j)rocured.  I deftined  a great  number  for 
the  cutting  out  the  fciatick  and  crural  nerves, 
iilany  others  for  that  of  the  eighth  pair,  and  fome  ^ 

for  that  of  the  intercoflal  and  eighth  pair  to-  i 

gcther.  ' ♦; 

In  fix  rabbits,  I fimply  cut  the  right  fciatick 
nerve ; and  removed  a portion  of  about  fix  or  ’ 
eight  lines  in  length,  m fix  others.  Some  of  them 
lived  eighteen  or  twenty  days,  and  others  died  in  , 

the  fpace  of  four  or  fix.  Others  lived  fo  as  to  en-  '• 

able  me  to  examine  the  nerves  I had  cut,  at  the  i 

end  of  thirty  days  or  more. 

I could  not  perceive  the  fmalleft  appearance  in  i 
any  of  thefe  animals,  of  a nervous  reproduction.  i 
In  all  of  them  the  extremities  were  as  fmooth  and  j 
even  as  when  I firft  cut  them.  The  nerves  were  | 
in  every  part  white,  and  neither  thickened  nor  un-  , 
even.  ■ In  a word,  1 had  the  fulleft  aflurances  that 
in  the  animals  I had  employed,  there  was  no  re-r  i 
production  of  the  nerves. 

I muft  obferve  here,  that  I might  eafily  have  , 
been  'deceived  in  two  particular  cafes,  had  it  not  ' 
been  for  the  knowledge  I had  acquired  of  the 
ftruCture  of  the  nerves  and  mufcles.  In  one  of 
thefe  I had^  fimply  cut  the  fciatick  ner\^,  in  the 
other  I had  removed  a portion  of  it  of  about  fix  ^ 

lines  in  length.  In  both  I could  not  dilcover  the 
two  extremities  of  the  nerves,  and  I found  them 
perfectly  covered  and  bound  together  with  a fub- 
ftance  partly  cellular  and  partly  flefhy.  Whatwasvery  ^ 
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fingular,  the  more  I removed  this  fubftance  with 
a Icalpel,  the  more  the  union  and  reproduction  of 
the  nerves  feemed  to  be  r,eally  brought  about. 
But  the  microfcope  foon  freed  me  from  this  fuf- 
picion,  and  I at  length  found  that  this  fubftance 
was  not  formed  of  the  primitive  nervous  C3dinders 
of  which  I lhall  fpeak  in  the  enfuing  treatife,  but 
of  a cellular  membrane,  and  of  primitive  fleflij 
cylinders. 

The  obfervation  of  thefe  latter  particulars  made 
me  fufpeCt  that  the  intercoftal  nerve  and  that  of 
the  eighth  pair,  had  only  prefented  an  apparent  re- 
production, becaufe  in  all  the  cafes  where  1 had  cut 
the  fciatick  and  crural  nerves,  there  was  not  the 
fmalleft  appearance  of  a reunion  or  reproduction 
of  the  parts. 

’Tis  true  that  the  conftant  reftleffnefs  of  the  ani- 
mal  may  prevent  a reunion  of  the  divided  nerves 
in  thefe  cafes ; but  the  two  extremities  of  them 
fhould  at  leaft  appear  a little  changed  and  rounded, 
as  happens  in  all  the  parts  where  there  is  a repro- 
dud:ion  or  reunion,  after  their  being  cut. 

But  it  ftill  belongs  to  experiment  to  decide ; 
and  we  muft  not  form  conjectures  where  that  can 
be  recurred  to. 

I cut  one  of  the  eighth  pair  of  nerves  in  a dozen 
rabbits,  and  in  a dozen  others  removed  a portion  of  it 
of  fix  to  eight  lines  and  more  in  length  ; in  thefe  latt 
I alfo  removed  an  equal  portion  of  the  intercoftal 
nerve.  One  of  the  firft  died  in  four  days,  two  of 
the  fecond  in  three,  and  a third  in  eight.  Thofe 
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which  furvived,  had  no  perceptible  complaints, 
and  ate  as  ufual  a fhort  time  after  the  operation. 

In  fome  of  thefe  rabbits,  I cut  at  the  end  of 
twenty-five  days  the  other  nerve  of  the  eighth  pair, 
and  in  fome  others  removed  a portion,  as  well 
of  the  nerve  of  the  eighth  pair  as  of  the  intercof- 
tal.  Of  fix  of  thefe  lafl,  three  died  in  a few 
days. 

This  is  not  the  place  to  give  a detail  of  all  I 
obferved  in  thefe  animals  ; I fliall  for  the  prefent 
content  mylelf  with  relating  a few  general  obferva- 
tk>ns. 

In  two  of  them  I could  obferve  no  change  in  the 
divided  nerves,  although  I examined  one  at  the 
end  of  eighteen  days,  and  the  other  at  the  end  of 
twenty-feven.  In  a third  I obferved  that  the  cut 
extremities  of  the  nerve  had  changed  their  lhape  and 
colour,  biit  there  was  no  true  reunion,  nor  apparent 
nervous  reprodudtion. 

In  a fourth,  which  died  twenty-three  days  after 
the  operation,  the  extremities  of  the  nerves  were  a 
little  elongated  in  a conical  fliape,  but  were  not 
united  : there  was  indeed  a flat  membrane  betwixt 
the  ends  of  the  nerves,  which  united  them  imper- 
fectly. In  all  the  others  where  the  nerves  had 
been  fimply  cut,  the  parts  fecmcd  to  be  united, 
had  changed  their  colour,  and  were  thickened. 
They  were  in  general  covered  with  a cellular  mem- 
brane, enlarged,  and  a little  red. 

As  to  the  nerves  of  which  I had  removed  a part, 
there  was  a reunion  which  likewife  feemed  to  be 

caufed 
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Caufed  by  a cellular  fubftance  much'  fwelled,  un- 
equal, and  full  of  blood  veffels.  The  cut  extre- 
mities of  the  nerves  w.ere  whiter  than  in  any  other 
part. 

I fought  for  the  fpiral  form  of  the  nerves  in  thefe 
reproduced  and  unequal  parts,  and  although  I 
thought  I diftinguilhed  in  a greaterpr  lefs  degree,  iq 
more  than  one,  the  white  fpires  or  bands  ( a),  I 
could  not  however  diftinguiih  them  from  one  extre- 
mity of  the  nerve  to  the  other,  fo  that  I was  uncer- 
tain whether  the  part  reproduced  was  not  rather  cel- 
lular than  nervous ; neither  could  I affure  myfelf  by 
cutting  the  cellular  membrane,  a part  of  which  I 
likewife  removed,  whether  the  primitive  nervous 
cylinders  really  paffed  from  one  part  of  the  nerve  to 
the  other,  although  1 faw  them  extended  through 
this  reproduced  cellular  membrane.  I confefs  that 
I had  not  all  the  conveniences  neceflary  to  render  me 
certain  in  fo  important  an  enquiry,  and  which  I 
found  at  the  fame  time  a very  difficult  one. 

All  that  I can  fay  with  certainty  is,  that  the  cut 
ends  of  the  nerves  are  prolonged,  that  they  alter 
their  fhape  and  colour,  and  that  they  are  united  by 
a fubftance  betwixt  them,  which  is  a prolongation 
of  the  cellul-ar  membrane  itfelf  belonging  to  the  two 
cut  parts  of  the  nerves.  The  winding  cylinders  and 
blood  veflels  pafs  from  one  part  to  the  other,  and 


(a)  It  will  be  feen  In  the  following  treatife,  what  this  fpi- 
ral  fhape  or  thefe  white  bands  are,  of  which  mention  is  here 
made. 
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there  is  an  union  of  the  whole,  as  if  the  cellular  coat 
of  the  nerves,  which  is  much  thicker  and  more 
unequal  than  in  the  reft  of  the  nerve,  was  quite 
entire. 

The  difficulty  of  eftabliftiing  by  immediate  and, 
ocular  demonftration,  whether  in  the  above  cafes 
the  nerves  are  really  reproduced,  or  are  limply  faf- 
tened  together  by  a cellular  membrane,  made  me 
redouble  my  attention,  and  multiply  my  experi- 
ments; ' 

I do  not  think  I am  wrong  in  advancing  at  this 
time,  as  a certainty,  that  a like  reprodudlion  of  the 
nerves  may  take  place;  although  it  cannot  be  al- 
ways demonftratively  proved,  and  perhaps  is  not 
always  brought  about,  although  the  nerves  feem  to 
be  reunited,  and  reproduced. 

I can  fay  to  a certainty  that  I obferved  it  in  two  par- 
ticular cafes,  and  in  one  of  the  two  in  fo  evident  and 
fure  a way,  that  I think  it  proper  to  give  here  the 
figure  and  defeription  of  it.  But  I repeat  again, 
that  a fimple  continuity  of  parts  betwixt  the  cut  ends 
of  a nerve  are  not  fufficient  to  determine  whether 
the  nerves  are  really  reproduced,  and  that  it  is  more- 
over not  fufficient  that  a cellular  fubftance  is  produ- 
ced and  elongated,  althought  it  be  a continuation 
of  that  of  the  nerves  themfelves.  We  muft  be  cer- 
tain that  the  nervous  cylinders  pafs  without  inter- 
r uption  from  one  part  to  the  other. 

Plate  VII.  Fig  3.  reprefents  a nerve  of  the 
eighth  pair  belonging  to  a middle  fized  rabbit;  I 
viewed  it  with  a lens  which  magnified  about  three 
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times  in  diameter.  The  part  of  this  nerve  I had  re- 
moved, was  about  fix  lines  in  l'ength>  and  I diffec- 
ted  the  animal  twenty-nine  days  after  the  operation. 
I found  a reunion  of  the  two  cilt  ejttremities  of  the 
nerve,  but  that  the  nerve  was  fmaller  than  elfewhere 
at  the  part  where  the  reunion  took  place,  which  I 
have  marked  r,  r. 

At  fome  diftance  from  the  point  r,  r,  precifely 
where  the  nerve  was  cut,  were  feen  two  white  fpots 
n n,  nn,  as  they  are  reprefented  in  Fig  3 and  4.  Thefe 
two  fpots  formed  two  opake  rings  round  the  nerve, 
and  clofe  to  thefe  rings  the  nerve  began  to  decrcafc 
on  each  fide  in  a coriical  jGhape,  and  to  prolong  it- 
felf  in  this  way  as  far  as  r,  r,  where  both  cones 
rhet.  In  Fig.  3,  and  ftill  better  in  Fig.  4,  are 
feen  the  fpiral  bands  of  the  nerve,  and  thefe  bands 
were  contiiiued  as  fat  as  r,  r,  where  they  were  not  fd 
difl:in(ftly  feen. 

At  the  two  fpots  « «5  nn,  the  bands  feemed  to  be 
interrupted,  or  rather,  the  white  colour  of  the  tlerve 
in  this  place  prevented  their  being  feen. 

The  nerve  was  fmooth  throughout,  and  was  like- 
wife  fo  all  over  the  two  nervous  cones.  I wiflied  to 
fee  the  nerve  through  a ftrong  leils,  and  to  examine 
the  cellular  membrane.  Fig  5,  reprefents  the  nerve 
obferved  with  a very  ftrong  lens.  I found  it  cover- 
ed with  the  ufual  cellular  membrane.  I then  exami- 
ned it  with  the  ftrOngefl  glafles,  and  as  is  feen  in  Fig. 
6,  found  it  formed  of  primitive  nervOus  cylinders,  of 
which  as.  will  be  feen  in  theenfuingtreatire,every|nerve 
is^cornpofed.  Thefe  cylinders  diminiflied  in  diameter 
as  they  approached  each  other  to  the  point  r,  r,  of 
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the  two  cones,  and  they  were  plainly  difllnguiflicd 
to  be  continued,  and  to  pafs  from  one  fide  to  the 
other.  P'ig.  7,  reprefents  the  fame  nerve,  but  part- 
ly torn  by  needles,  to  Ibow  more  diftindlly  the  con- 
tinuity of  the  primitive  nervous  cylinders. 

Two  things  concur  to  perfuade  me  that  a true  re- 
produdlion  of  the  nerve  is  brought  about.  One  is, 
the  appearance  of  the  fpiral  bands,  which  are  found 
even  in  the  renewed  and  fmallefi;  part  of  the  nerve  ; 
the  other  is,  the  continuity  of  the  primitive  nervous 
cylinders,  which  removes  the  fmalleft  fufpicion  of 
doubt. 

I have  had  another  inflance  of  a reprodudfion, 
almofi;  exadlly  fimilar  to  that  1 have  defcribed.  The 
two  white  fpots  were  likewife  feen  here,  and  at  the 
part  cut,  the  two  cones  which  met  at  their  points. 
The  fpiral  bands  were  continued  in  the  cones,  and 
in  the  continuity  of  the  primitive  nervous  cylinders 
was  diftinguifhed  In  every  part  of  the  nerve. 

It  Is  an  eflabliflied  truth  then,  that  the  nerves  of 
the  eighth  pair  are  capable  of  a reunion,  not  only 
when  they  have  been  cut,  but  likewife  when  a jior- 
tion  of  them,  feveral  lines  in  length,  has  been  re- 
moved. In  the  firfl  cafe,  there  is  a true  reunion  of 
parts,  a real  continuity  of  fubfiance,  and  in  a word, 
a complete  continuance  of  the  primitive  nervous  cy- 
linders and  of  the  external  coats  which  enclofe  them. 
In  the  fecond  cafe  the  nerve  is  reproduced,  that  is 
to  fay,  its  nervous  fubfiance  Is  encreafed  at  the  two 
extremities,  and  in  the  prolongation  of  it,  thefe  ex- 
tremities meet,  fo  as  to  form  an  homogeneous,  con- 
tinued, and  uniform  whole. 
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It  is  lingular  that  the  two  extremities  of  the 
divided  nerve,  meet  fo  exactly  as  to  be  capable 
of  uniting  together ; particularly  when  a very 
large  portion  of  it,  an  inch  for  example,  has  been 
removed.  In  thefe  cafes,  it  feems  altogether  im- 
probable that  the  cut  parts  Ihould  meet  fo  well, 
and  this  jundion  is  rendered  Hill  more  difficult  by 
the  great  derangement  in  the  lituation  of  the  nerves, 
that  attends  the  operation.  But  we  muft  in  the 
firft  place  conlider,  that  all  the  parts  of  the  neck,' 
the  mufcles  particularly,  continuing  their  accuf- 
tomed  functions,  oblige  the  nerves  to  regain  that 
fituation  which  thefe  parts  and  thefe  motions  re- 
quire. 

Again,  I muft  here  obferve,  that  having  twice 
exprefsly  changed  the  diredtion  of  the  cut  extre- 
mities, fo  that  they  prefented  themfelves  contrary 
ivays,  I did  not  find  in  the  fequel  that  thefe  parts 
were  reunited,  or  had  met  each  other. 

Had  I had  more  time,  I Ihould  have  endea- 
voured to  determine  whether  this  faculty  of  repro- 
ducing, in  the  nerves  of  the  eighth  pair,  and  the 
intercoftal  ones,  be  common  to  many  other  nerves  ; 
which  feems  probable.  The  fciatick  nerves,  which 
are  probably  of  the  fmall  number  of  thofe  that 
have  not  the  advantage  of  reproducing,  are  per- 
haps prevented  from  it,  from  there  being  too 
much  motion  in  the  parts  where  they  are  fituated, 
and  it  would  in  all  likelyhood  enfue  if  that  motion 
were  diminiflied.  It  may  likewife  be  a property-only 
belonging  to  thofe  nerves  that  are  the  moft  efiTen- 
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tial  to  life ; but  all  thefe  points  may  eafily  be 
cleared  up  by  immediate  e:5fperiment$. 

Evpry  one  mult  now  fee,  that  a great  many  in- 
terefting  truths  to  the  practices  of  phyfick  and  fur- 
gery  refult  from  what  I have  juft  related.  V/e 
may  now  conceive  how  fenfation  and  motion  itfelf 
have  returned  to  certain  parts  which  were  almoft 
entirely  detached  from  the  bodies  of  animals. 
The  nerves  were  in  thefe  cafes  reunited,  and  con- 
tinued to  be  the  inftrnments  of  motion  and  fenfa- 
tion. In  many  cafes  of  urgent  neceftity,  there 
will  be  lefs  dread  of  cutting  fome  particular 
nerve,  in  doing  which  it  will  be  only  neceflary  to 
take  care  that  the  cut  e:5^tremities  be  placed  op- 
pofite  to  each  other. 

There  is  a phyfiological  experiment  to  prove  the 
t:he  reunion  of  the  divided  nerves,  which  want  of 
tirne  has  prevented  my  making.  After  cutting  the 
phrenick  nerves,  if  once  a reunion  of  the  divided 
parts  takes  places  perfectly,  and  there  is  a true 
continuity  of  the  nervous  fubftance,  the  dia- 
phragm fliould  contraft  itfelf,  on  irritating  thefe 
nerves,  in  the  part  towa,rds  the.  head,,  aboye  where 
|hey<were  cyt. 
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ANIMAL  BODY. 

TO  WHICH  ARE  ADDED,  ^ 

REMARKS  ON  VEGETABLES  and  FOSSILS. 


Obfervations  on  the  Stru^ure  of  the  Nerves,  made  at 

London  in  1779. 

Of  all  the  organical  parts  of  which  a living 
animal  is  formed,  there  is  no  one  in  my  opinion, 
the  ftruifture  of  which  is  lefs  known,  and  the 
knowledge  of  which  at  the  fame  time  is  more  im- 

P 4 ' ' ' ■ portant 


t 


216 


FONTANA 


portant  tHan“tIiat  of  the  brain^  and  the  nerves  that 
are  derived  from  it. 

The  bed  authours  have  advanced  nothing  but 
mere  hypothefes  on  thefe  parts,  and  the  moft  pe- 
netrating naturalids  have  made  obfervations  which 
have  been  contradidted  by  other  naturalifls  equally 
fkilful ; fo  that  after  an  unprejudiced  examination 
of  the  w'hole,  we  are  forced  to  confefs  the  having 
learned  nothing,  and  that  the  texture  of  thefe  or- 
gans is  obfcure  and  uncertain. 

The  celebrated  Haller,  after  comparing  the  diffe- 
rent opinions  of  anatomifts  as  to  the  ftrudture  of  the 
nerves,,  and  principally  examining  Lewenhoeck’s  ob- 
fervations on  theflrutlure  of  thefe  parts,  ingenuoufly 
confeffes  that  nothing  but  limple  conjectures  can  be 
advanced  thereupon.  He  however  is  difpoled  to 
believe  that  the  llructure  of  the  nerves  may  be 
cellular. 

Among  the  latter  naturalifts  who  have  exa- 
mined the  animal  body,  there  are  two  particularly, 
who  deferve  our  notice,  the  learned  Father  della 
Torre,  known  by  feveral  philofophical  works,  and 
flill  more  by  the  micrpfcopical  obfervations  he  has 
at  different  times  publiflied,  and  M.  Prochafka,  a 
Ikilful  profeflbr  of  anatomy  at  Prague,  who  has  given 
us  two  very  interefiing  microfcopical  works,  one 
on  the  flefhy  fibres,  the  other  on  the  firuCture  of 
the  nerves. 

Father  della  Torre  (j)  examines  the  two  fub- 
(lances,  cortical  and  medullary,  of  the  cerebrum 

{a)  Nuoye  Of^rvazioni  Microfeopich?.  Napoli,  1776. 
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and  cerebellum  ; he  likewile  examines  the  medulla 
oblongata,  medulla  fpinalis,  and  lallly  the  mcdul- 
larv  fubilance  of  the  nerves.  He  finds  that  all 

j 

thefe  organs  are  nothing  more  than  a mafs  of  num- 
berlefs  globnles,  tranfparent,  and  fvviinming  in  a 
diaphanous  fluid.  Thefe  globules,  he  fays,  are 
very  fmall  in  the  medullary  fubflance  of  the  nerves, 
in  which  they  are  placed  in  almoft  a right  line, 
fo  that  they  feem  to  compofe  Ample  threads  and 
fibres,  inftead  of  which  in  the  cerebrum  they  are 
very  large,  lefs  in  the  cerebellum,  and  flill  lefs  in 
the  medulla  oblongata  and  medulla  fpinalis,  where 
they  are  not  placed  in  a right  line,  but  mixed  con- 
fufedly  together.  " 

Prochalka  {a)  does  nof  admit  of  any  difference 
betwixt  the  cortical  and  medullary  fubftances  of 
the  brain,  finding  both  of  them  to  be  formed  of 
an  immenfe  quantity  of  globules  united  together  by 
an  elaflick  and  very  tranfparant  cellular  membrane. 
He  does  not  agree  with  Father  della  Torre  as  to 
the  difference  in  Aze  of  thefe  globules,  but  ob-. 
ferves  with  him,  that  they  are  difpofed  in  the 
nerves  in  a right  line,  and  appear  like  a longitudiv 
nal  fibrous  flrudture, 

Albinus,  who  joined  the  ufe  of  the  microfeope 
to  that  of  the  moft  fubtil  injections,  denies  that  the  ^ 
cortical  and  medullary  fubftances  of  the  brain  are 
purely  vafcular.  Others  have  not  only  conAdered 
the  fubflance  of  the  brain,  but  likewife  that  of  the 
nerves,  as  a nonorganick  fubflance,  and  a mucous 
• ■ («)  Struftura  Nervorum.  Vindoborn,  1779* 
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pulp.  Others  again  have  taken  it  for  a fubftancc 
purely  cellular.  And  all  of  them  have  thought 
the  ufe  of  the  microfcope  neceffary  to,  affift  the 
naked  fight. 

By  the  little  that  has  been  faid,  it  is  eafy  to  per- 
ceive how  great  an  uncertainty  we  are  in,  not  only 
in  regard  to  the  ftrudture  of  the  nerves,  but  that  of 
the 'brain  itfelf.  The  obfervations  of  Father  della 
Torre  and  M.  Prochalka  however  deferve  our  con- 
fideration.  Independent  of  their  Ikill  in  obferva- 
tion,  they  were  not  ignorant  of  all  that  other  na- 
turalifls  had  fecn,  or  had  believed  to  fee,  before 
them.  They  were  therefore  lefs  likely  to  be  de- 
ceived, in  running  over  a beaten  path,  and  fp 
much  the  more  deferve  our  utmofi;  confideration, 
as  entirely  agreeing  in  regard  to  the  primitive 
' ftrudture  of  thefe  parts,  which  both  believe  to  bcL  ' 
formed  of  fimple  globules. 

Being  in  London  In  1779,  I heard  that  the  cele- 
brated anatomift,  Mr.  Monro  of  Edinburgh,  had 
made  fome  important  dlfcoverles  in  relation  to  the 
ftrudiure  of  the  nerves  ; but  as  I was  ignorant  not 
only  of  the  detail,  but  likewife  the  confequences 
of  his  obfervations,  I addrefiTed  him  in  the  follow«^ 
lowing  manner  : 

“SIR, 

“ Although  I have  not  the  honour  to  be  perfon- 
ally  known  to  you,  I take  the  liberty  to  requeft 
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fome  information  as  to  the  interefling  difcoveries 
“ in  anatomy,  which  I am  told  you  have  made  on 
the  flrudture  of  the  nerves.  I am  informed  you 
“ have  publifhed  fomething  relative  thereto  in  a 
journal,  and  in  two  papers  read  to  the  Medical 
Society  at  Edinburgh.  As  1 am  bufied  on  this 
• “ fubjedt,  I fliall  be  glad  to  know  bow  far  you 

have  carried  your  refearches,  that  I may  be  en- 
abled  to  render  you  all  the  juftice  you  deferve, 
“ provided  I determine  hereafter  to  give  my  ob- 
feryations  to  the  publick.  1 regard  your  dif- 
‘‘  coveries  as  already  publillred,  and  confequently 
anteriour  to  mine,  but  llrould  I write  on  this  fub- 
jech  before  I am  fully  acquainted  with  them,  it 
“ would  be  out  of  my  power  to  attribute  to  you 
“ all  that  is  your  due,  and  by  paffing  over  your 
w'orks  in  filence,  1 fhould  incur  the  fufpleion  of 
wifliing  to  appropriate  to  myfelf  the  difcoveries 
of  others.  You  can  run  no  rilk  in  communi-* 
eating  to  me  what  you  have  done,  lince  on  one 
hand,  you  have  already  made  your  difcoveries 
‘‘  knowm  to  a publick  body,  and  on  the  other,  my 
letter  w'ill  be  always  a fecurity  to  you,  againft 
any  improper  ufe  I might  make  of  your  com- 
“ plaifance.  Men  of  real  merit  are  rarely  fufpi- 
cious  and  fhy  : this  induces  me  to  hope  that  you 
W'ill  beftow  fome  favour  on  one  who  rendefs  you 
the  greateft  juftice,  and  who  defires  to  be  in- 
- ftrudted  by  the  difcoveries  wdth  which  3''OU  have 
enriched  and  advanced  the  fcience  of  anato- 
^ my.” 

Having 
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Having  received  no  reply  form  Mr.  Monio, 
and  fearing  that  my  letter  had  not  reached  him,  I 
conveyed  a copy  of  it  by  his  pupil  Mr.  Craw- 
ford (a),  who  was  then  in  London,  begging  him  to 
have  it  delivered^  by  fome  trufty  perfon  into  Mr. 
Monro’s  own  hands  : it  was  quite  ineffedtual,  as  I 
had  no  reply  from  this  celebrated  profelTor  of 
Edinburgh. 

I heard  in  the  mean  time,  that  mention  w^as 
made  of  Mr.  Monro’s  difeoveries  in,  the  firft  part 
of  the  fixth  volume  of  a journal,  entitled.  Me- 
dical and  Philofophical  Commentaries  by  a Society 
in  Edinburgh,  printed  in  London  in  1779,  Not 
being  able  to  obtain  any  information  on  the  fubjedt 
from  Mr.  Monro  himfelf,  as  I had  flattered  myfelf, 
and  flrould  have  wilhed,  to  do  him  every  juftice, 
I am  under  the  neceflity  of  tranferibing  from  the 
commentaries  I have  mentioned,  the  article  rela^ 
tive  to  the  profefibr’s  difeoveries,  which,  to  be 
iirore  certain,  I do  at  full  length.  “ Pr.  Alexan-. 
“ der  Monro,  profeflTor  of  anatomy  at  Edinburgh, 
has  lately  taught  in  his  Icdtures  many  particulars 
refpedting  the  brain  and  nerves,  which  are  en- 
tirely  new,  and  which  mutt  lead  to  very  different 
‘ opinions  refpedting  thefe  organs,  from  what  any 
phyflologitts  have  hitherto  entertained  : he  has 
alfo  read  a paper  on  the  fame  fubjedt  in  the  |)hi- 
lofophical  fociety  of  Edinburgh, 

p)  Authonr  of  an  excellent  publication  on  occult  heat. 
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Of  his  defcriptions,  which  are  founded  en- 
tlrely  on  microfcopical  obfervations,  conjoined 
with  nice  diffedtion,  and  which  are  illuftrated  by 
“ numerous  engravings,  we  cannot  at  prefent  pre- 
tend  to  give  a fufficient  account.  We  may  only 
“ obferve,  that  he  finds  the  llrudlure  of  thefe  parts 
to  be  very  different  from  what  was  formerly  ima- 
gined.  He  has  difcovered  that  the  brain  and 
nerves,  in  all  claffes  of  animals,  in  place  of 
ftraight  fibres,  are  every  where  compofed  of  con- 
“ voluted  fibres,  nearly  p-s^-o  parts  of  an  inch  in 
diameter,  which  do  not  feem  to  be  hollow,  but 
folid. 

‘ “ He  finds  that  their  extent  in  the  fyllem  is 
much  greater  than  has  even  been  believed  ; and 
“ that  they  not  only  enter  the  compofition  of  parts 
“ Intended  for  fenfe  and  motion,  but  alfo  of  every 
“ other  part  of  the  body.  Thus  he  has  difcovered 
‘‘  them  penetrating  to  the  very  extremities  of  the 
“ longefi;  hairs  ; and  in  great  numbers  entering 
“ the  compofition  of  the  cuticule  and  nails.  He 
“ farther  alledges,  that  the  bulk  of  all  our  organs 
depends  chiefly  on  their  nerves ; and  that  when 
‘‘  mufcles  or  bowels  are  cut  tranfverfely,  many 
more  nerves  are  divided  than  when  the  fame  ope- 
ration  is  done  upon  the  cord,  called  by  anatomifls 
“ the  nerve  of  that  part.” 

“ He  finds  alfo,  that  a fyflem  of  convoluted 
fibres,  in  every  refpedt  analogous  to  the  nerves  of 
‘‘  the  human  body,  is  to  be  difcovered  throughout 
“ the  whole  vegetable  kingdom.  Nay,  that  the 
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metals,  femi-metals,  earths,  and  falts,  confil^  al- 
‘‘  moft  entirely  of  convoluted  and  ferpentine  fibres^ 
fimilar  to  the  nerves  of  animals  in  fize  and 
“ lhape. 

‘‘  How  far  the  teftiniony  of  future  obfetvers  will 
corifirm  Dr.  Monro’s  deferiptionsj  is  not  for  us  to 
“ determine.  But  we  may  venture  without  hefita- 
“ tion  to  aflert,  that  if  the  account  which  he  has 
given  ftands  the  tell  of  fceptical  fcriitinyj  it  muft 
be  confidered  as  the  greateft  anatomical  difeovery 
“ which  has  been  made  for  many  years.” 

Mr.  Monro’s  difeovery  feems  to  me  principally 
to  conlill  in  his  having  found  that  the  brain  and 
nerves  are  eompofed  of  convoluted,  and  not  of 
flraight  fibres  ; that  thefe  fibres  are  about  the  9-5-Vo 
part  of  an  inch  in  diameter,  and  that  they  are  not 
holloWj  but  folld.  He  adds,  that  thefe  fibres  not 
only  enter  into  the  compofition  of  the  organs  of 
fenfation  and  motion,  but  likev/Ife  into  that  of  all 
the  other  parts  of  the  body ; and  he  likewife  find^ 
them  in  hairs,  in  the  epidermis,  and  in  the  nails. 

He  will  likewife  have  it,  that  the  principal  maft 
of  all  organized  parts  is  eompofed  of  thefe  con- 
voluted fibres,  that  is  to  fay,  of  nerves; 

Laflly,  he  finds  a fyflem  of  the  like  convoluted 
fibres,  in  all  the  nerves  of  the  human  body,  anddii 
the  vegetable  kingdom  ; and  believes  that  foffils 
are  almofi;  wholly  eompofed  of  convoluted  fibres,- 
fimilar  in  fize  and  form  to  the  nerves  of  an  ani- 
mal; 
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We  may  certainly  conclude  from  all  this,  that 
Mr.  Monro  regards  the  convoluted  fibres  in  ani- 
mals, as  of  a nervous  nature,  although  he  agrees 
befides,  that  they  are  not  found  to  be  inflruinents 
of  motion  and  fenfation  in  all  bodies,  as  they  cer- 
tainly are  not  in  fofiils  or  plants,  any  more  than  in 
the  nails  and  hairs. 

Although  the  greater  part  of  thefe  difcoveries 
of  Mr.  Monro  feems  paradoxical,  this  is  no  reafon 
for  denying  them  ; and  the  authority  of  the  pro- 
fefibr  would  alone  be  fufficient  to  induce  me  tO 
examine  his  obfervations  very  attentively,  even  if 
the  importance  of  the  fubjedt,  which  is  in  itfelf 
very  interefting,  did  not  require  it. 

The  new  difcoveries  of  Mr.  Monro,  are  alto- 
gether different  from  the  obfervations  on  the 
ilrudture  of  the  brain  and  nerves,  made  by  thofe 
who  have  preceded  him.  I thought  it  proper 
then  to  examine  this  matter  as  if  it  had  been  en- 
tirely new  to  me  ; and  the  opinions  of  writers  have 
only  ferved  to  make  me  more  cautious  in  pronoun- 
cing, even  where  my  obfervations  Vv^ere  the  molt 
conftant. 

I wiflied  to  examine  the  nerves  as  they  appear 
to  the  eye,  in  a living  animal ; without  touching 
the  parts  that  compofe  them.  I feparated  alone,  the 
parts  altogether  of  a different  nature,  that  were 
contiguous  to  them.  It  was  not  difficult  for  me  to 
perceive  that  they  appeared  formed  of  bands 
more  or  lefs  regular,  or  of  alternate  white  and  daik 
fppts. 
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PlateIII,  Fig.  i.  Reprefents  one  of  thefe  nerves 
in  which  the  bands  were  more  regular  and  diftindfe 
than  in  the  others.  On  examining  them  with  a 
lens  which  magnified  fix  times,  every  thing  was 
feen  better  and  more  diftindtly.  I detached  the 
nerve  from  the  animal,  without  pulling  it  iij  any 
way,  and  examined  it  on  a glafs.  The  bands  ap^ 
peared  exceedingly  regular,  they  were  all  equally 
large,  and  the  fpaces  from  one  band  to  another, 
were  equal  to  each  other,  and  equal  to  the  bands 
themfelves.  I thought  at  firft,  that  thefe  bands 
formed  a true  fpire  in  the  nerve,  or  rathe?,  that 
they  turned  fpirally,  as  a ribbon  would  do  round 
a cylinder.  This  idea  feemed  to  agree  with  what 
I obferved,  and  what  feemed  ftill  more  to  confirm 
it,  the  nerve  rolling  in  this  way  on  itfelf,  the  bands 
feemed  to  continue  their  circumvolutions  through- 
out, and  I could  not  perceive  them  to  be  formed  of 
detached  rings,  placed  at  equal  diflances. 

I wiflied  to  fee  whether  this  fingular  flrudfure, 
or  fpiral  appearance,  were  comrnon  to  all  the  nerves, 
and  fpared  neither  time  nor  labour  to  affurc  my- 
felf  of  it.  In  the  great  number  of  nerves  of  ani- 
mals I have  examined  till  this  time,  I have  feen 
very  few  in  which  the  bands  were  as  regular  as 
in  the  above  cited  Fig.  i. 

Thefe  bands  in  general  feem  to  form  different 
angles,  and  to  crofs  each  other,  and  are  often  feen 
of  different  fizes,  ^ 

But  whether  great  or  fmall,  regular  or  irregu- 
lar, whether  they  crofs  each  other,  or  proceed  in 
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fl  parallel  dircdlon,  they  are  obferved  in  all  the 
nerves,  to  the  very  brain  and  fpiral  marrow,  that 
is  to  fay,  to  the  part  where  the  nerves  form  them- 
felves  into  threads,  or  cylinders.  A degree  of  at-* 
tentlon  is  required  to  obferve  the  fpires  in  many  of 
the  nerves,  above  all  at  the  place  of  their  origin. 

When  they  are  too-  abundantly  covered  with 
cellular  membrane,  or  if  it  be  in  flakes,  it  mull 
be  removed  to  better  diftjnguifli  the  fpires.  In 
many  of  the  nerves  they  are  feen  with  the  naked 
eye,  without  any  need  of  preparation,  fo  that  this 
appearance  of  bands,  is  a conftant  and  certain  cha- 
radteriftick  in  the  nerves  5 and  thefe  organs  of  mo- 
tion and  fenfation  appear  to  be  eompofed  in  a great 
part  of  thefe  white  bands,  flnee  when  Ample  and 
regular,  they  occupy  about  half  the  length  of  the 
nerve. 

Thefe  nervous  bands  are  not  dellroyed,  although 
they  are  not  fo  diftindtly  feen,  when  the  nerves 
themfelves  are  ftrongly  pulled  out,  provided  the 
diftenAon  be  not  extremely  great ; in  the  latter 
cafe  they  may  be  fo  changed  as  not  to  be  diflin* 
guifhable.  The  tenacity  in  the  nerves,  to  preferve 
this  appearance  of  bands,  feems  to  conArm  Itill 
more  the  latter  being  true  fpires,  and  that  they  roll 
round  the  nerVe,  as  a ribbon  does  round  a cylin- 
der. 

I could  not  however  conceive  how  the  anato- 
mifts  who  have  fearched  into  the  nature  and  com- 
poAtion  of  the  nerves,  and  ftill  more  the  micro- 
fcopical  obfervers,  could  efcape  the  feeing  thefe 
. Yql.  II.  Q bands^ 
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bands,  which  are  fo  readily  and  conftantly  obfervecJ 
in  all  of  them.  I have  at  leaft  found  no  one  w^ha 
fpeaks  of  them,  although  fome  one  whofe  works- 
I have  not  read,  may  have  noticed  them  : this  is 
of  but.  little  confequence  ; but  it  is  very  effential 
for  us  to  know  that  the  nerves  prefent  themfelves  ' 
in  this  form,  a circumftancc  w^hich  may  tend  very 
much  to  a knowledge  of  the  nature  of  thefe  organs,  / 
that  are  fo  important  to  animal  life. 

Let  us  pafs  to  the  examination  of  the  different 
appearances  of  thefe  bands,  and  fee  with  how  many 
variations  the  nerves  prefent  themfelves,  to  the  at-  : 
tentive  eye  of  an  obferver. 

Plate  in.  Fig.  i.  Reprefents  a nerve  magnified 
about  fix  times,  with  a lens.  cr,  cc,  cc,  rc,  arc 
“ white  bands,  all  equally  large,  and  at  equal  dif-  ' 
tances.  oo,  oo,  oo,  oo,  are  the  opake  parts  of  the 
nerve,  equal  in  every  refpedt  to  the  bands.  i 

Fig.  3.  of  the  fame  plate,  reprefents  a nerve 
magnified  eight  times  by  a lens.  The  bands  in  this 
one  crofs  each  other  at  different  angles,  and  in  dif- 
ferent parts  of  the  nerve.  Fig.  2.  is  another  nerve  ' 

obferved  in  the  fame  way.  The  bands  are  more  ; 

diflindl,  and  approach  each  other  in  fome  places,  i 
inftead  of  croffing,  but  without  any  regularity. 

The  nerve  in  Fig.  6.  likewife  fhows  ’ the  white  ^ 
bands,  fome  of  which  unite,  and  others  crofs.  The  ■ 
little  regularity  in  the  bands  led  me  to  fufpedt  that 
there  were  feveral  orders  of  *t:hem  in  the  fame 
nerve,  and  that  they  perhaps  took  different  direc- 
tions. Fig.  7,  alniofl  fully  confirmed  me  in  this  ; 
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belief.  The  bands  croffing  each  other  are  there' 
feen  in  the  midft  of  the.  breadth  of  the  nferve, 
forming  both  fliarp  and  obtufe  angles,  perfectly' 
equal  to  each  other.  But  this  hypothefis,  or  this 
fufpicion,  was  not  yet  confirmed  by  obfervation,. 
and  might  very  likely  be  falfe.  In  multiplying 
my  obfervations,  I found  in  feveral  of  the  nerves 
a double  order  of  thefe  bands,  which  met  each  other, 
as  the  cogs  of  two  wheels  do,  that  are  fixed  to 
each  other. 

Fig.  5.  reprefents  this  double  order  of  bands  very 
'perfedtly,  as  I obferved  them  in  a nerve,  with  the 
affiftance  of  a lens  which  magnified  fix  times<  The 
bands  of  the  two  orders  a r,  0 c,  were  equally  large, 
and  every  where  at  equal  diftances,  and  ran  one  into 
the  other  for  more  than  a third  of  their  length ; as 
the  band  0 is  feen  to  enter  into  the  band  a,  and  like- 
wife  the  band  c into  the  band  r.  This  new  obfervati- 
on convinced  me  ftill  more  that  thefe  bands  ran  along 
the  nerve  in  the  form  of  concentrated  fpires,  equally 
diftant,  and  every  where  of  an  equal  diameter.'^  It  is 
true  that  I regarded  them  as  formed  of  two  nerves  uni- 
ted together  by  a common  cellular  fheath,  and  could 
in  this  way  account  for  all  the  irregularities  I obfer- 
ved in  them.  The  nervein  Fig.  8.  completed  this  per- 
fuafion.  r,  a,  t,  a,  point  out  one  of  the  two  nerves, 
and  a,  0,  a,  0,  the  other.  The  line  of  fepraation 
betwixt  the  upper  and  lower  bands  is  diftindfly  feen, 
and  this  line  a a,  can  be  nothing  elfe  than  the  union 
of  the  two  nerves.  I found  it  no  longer  difficult  to 
alTure  myfelf  of  the  truth  of  this  fuppofition,  all  that 
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xvas  required  being  to  ftrip  this  nerve  of  the  com- 
mon coverings,  and  afterwards  to  feparate  the  nerves 
of  which  it  might  be  compofed.  Fig.  4,  reprefents 
in  effed:,  not  only  a reparation  of  the  nerve  from  the 
common  flieath,  but  likewife  of  the  nerves  that  com- 
pofe  it.  There  are  four  of  thefe  nerves,  viz.  a b, 
c e,  oTj  fm,  and  in  each  of  them  the  bands  are  fim- 
pie,  without  rrieeting  each  other,  or  forming  angles. 
It  mull  not  however  be  thought  that  a nerve  which 
prefents  a fingle  order  of  bands  is  perfedly  fimple, 
that  is  to  fay  that  it  may  not  be  formed  of  other 
fmalier  ones ; all  my  obfervations  prove  the  fallacy 
of  this.  ■ I have  always  found  that  the  iargeft  nerves 
are  formed  of  fmalier  ones,  and  thefe  again  of  fmal- 
kr  dill;  and  in  the  laft,  which  I fhall  Jcall  fimple, 
the  bands  always  appear  regular  and  without  form- 
ing angles. 

The  nerves  then  are  fmall  as  hairs,  and  perhaps 
dill  fmalier;  notwithftanding  which  the  bands  are 
diftindly  feen,  even  with  the  weakefl:  lens*.  When 
they  are  larger,  and  forrii  other  nerves,  the  cellular 
membrane  unites  them  and  wraps  them  up  in  fucb 
a way,  that  the  eye  cannot  penetrate  far  into  thefe 
fubftances,  and  conlequently  a fingle  order  only  of 
bands,  is  diftinguiflied. 

This  wonderful  ftrudure  of  bands  is  common 
then  to  all  the  neryes,  even  the  fmalleil  of  them, 
and  the  irregularity  of  thefe  bands  is  only  caufed  by 
the  bands  of  the  Imallcr  nerves,  of  which  a large, 
one: is  compofed,.  I have  endeavoured  toftriptheni 
of  their  fiieaths,  as  well  particular  as  common, 
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With  the  point  of  a fh'arp  needle,  fo  as  not  fenfibly 
to  chunge  their  ftru<fture,  and  am  fully  convinced 
that  this  operation  does  not  deftroy  the  bands, 
which  therefore  I'eem  clearly  to  depend  on  the  pri- 
mitive ftrufture  of  thefe  organs. 

Perfuaded  laifly  that  thefe  bands  were  not  an  ap- 
pearance or  opticle  illidSon,  and  feeing  that  the  ve- 
ry irregularities  of  them  confirmed  me  ftil'l  more  in 
the  opinion  that  they  were  fo  many  Ipires,  that  is  to 
fay,  that  they  turned  nnintermpcedly  round  the 
nerve  from  one  extremity  to  the  other,  I proceeded 
to  a fearch  into  the  nature  and  compofition  of  them. 

The  white  colour  may  at  firft  fight  induce  one  to 
judge  that  it  is  a pure  medullary  fubftance;  but  this 
can  alone  be  decided  by  obfervation. 

My  firft  attention  was  to  examine  a fraall  nerve 
covered  with  its  own  natural  cellular  membrane. 
Fig.  10.  reprefents  it  in  the  way  I faw  it  with  a very 
flrong  lens,  and  covered  with  water.  The  two  ex- 
tremities of  the  nerve,  a,  were  a little  tranfpa- 
rent,  and  feemed  formed  of  very  fine  threads,  inter- 
fperfed  with  a great  number  of  very  large  oval  glo- 
bules. Thefe  oval  globules  and  fmall  threads  are 
common  to  all  the  fheaths  of  nerves.  The  opake  and 
middle  part  of  the  nerve  a,  a,  feemed  formed  of 
parallel  winding  threads,  as  is  feen  in  the  feme  figure. 
nii  nti  niy  are  oviform  globules  obferved  in  the  cellu- 
lar membrane  of  the  nerve  ; and-  r,  r,  r,  are  the  fila- 
ments of  the  cellular  membrane  itfelf,  fwimming  m 
the  water. 
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Every  time  I examined  the  nerve  in  this  manner, 
that  is  to  fay,  .with  a very  ftrong  lens,  the  bands 
were  no  longer  vifible,  and  I could  not  account 
clearly  for  this  difappearance. 

Inftead  of  fpiral  bands  obferved  before,  I faw  pa- 
rallel windingfibres,  everywhere  of  an  equal  thick- 
ncfs,  running  all  along  the  nerve;  and  yet  when  I ex-, 
amined  this  fame  nerye  with  the  naked  eye,  or  with 
a weak  lens,  it  prefentedthe  white  bands  as  ufual. 

* i 

I at  length  removed  the  cellular  membrane  or 
Iheath  of  the  nerve,  without  changing  its  texture, 
and  examined  it  in  this  flate  with  the  utmofir  attenti- 
on, but  could  only  dillinguilh  the  winding  fibres, 
as'they  are  defcribed  in  Fig.  9,  However  often  I 
repeated  this  examina:tion,  all  my  refearches  were 
ufelefs  ; I could  only  find  the  wavy,  winding  fibres, 
when  I examined  the  nerve  with  ftrong  lens’;  and 
bands  or  fpires,  when  I obferved  it  with  weak  ones, 
or  with  the  naked  eye.  If  my  firit  obfervations 
made  me  believe  that  a nerve  was  really  compofed 
of  large  and  very  white  bands,  the  latter  perfuaded 
me  that  it  was  formed  of  parallel  winding  fibres,  fo 
that  .1  could  not  determine  which  of  thefe  two  ap- 
pearances was  the  right.  It  is  very  true  that  the 
firfl;  hypothefis  feemed  to  me  lefs  likely  after  the  lat- 
ter obfervations,  becaufe  with  the  flrongeft  lens’  I 
could  perceive  nothing  in  the  nerve  conformable  to 
the  firfl:  appearances.  I could  find  no  remains  of  a 
thread  which  twilled  fpirally  round  it,  fo  that  it  was 
necelTary  to  examine  whether  thefe  bands  were  not  a 
true  opticle  illufion.  In  this  ftate  of  uncertainty, 
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I favv  no  other  ftep  to  be  taken  than  the  continuing 
to  obferve  this  double  appearance  of  bands  on  one 
fide,  and  winding  threads  on  the  other.  I diverfified 
the  circumftances  of  this  examination  as  much  as 
poffible,  and  by  acting  in  this  way,  if  I did  not  fuc- 
ceed  in  difeovering  whence  this  double  appearance 
of  curvilinear  bands,  and  winding  threads,  arofe, 
every  thing  however  concurred  to  perfuade  me,  above 
all  when  I exarain.d  a very  fmall  nerve  not  compofed 
of  lefler  ones,  that  the  nerves  fimply  contain  very 
fine  winding  threads,  and  are  wholly  compofed  of 
them.  Themicrofeope  would  not  have  been  capa- 
ble of  prefenting  them  to  the  eye  in  fo  conftant  a 
wa}'’,  and  in  fo  many  different  circumftances,  in 
which,  on  obferving  the  nerve  with  the  ftrongeft 
lens’,  the  winding  threads  inftantly  Ihowed  them- 
felves,  if  thefe  threads  had  not  really  exifted.  This 
fuccelfive  appearance  and^difappearance  of  bands  and 
winding  threads,  and  vice  verfa,  perfuaded  me  at 
length  that  the  appearance  of  bands,  to  the  eye,  ei- 
ther naked  or  feebly  armed,  was  caufed  by  the  win- 
ding fibres  themfelves.  , By  this  new  hypothefis  I 
was  completely  enabled  to  account  for  the  different 
appearances  in  the  form  of  the  ftrucfure  of  the  nerves, 
and  there  was  no  effect  which  I did  not  eafily  explain, 
nor  obfervation  that  I did  not  immediately  compre- 
hend. I however  fought  a more  certain  proof  in  a ' 
decifive  experiment.  I vvilhed  to  take  nature  in  the 
fadt.  An  obftinate  application  of  fevcral  days, 
which  I employed  in  obfervations,  enable  me  at 
length  to  fee  clearly,  and  to  difeover  the  whole  myf- 
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tery.  Very  flrong  lens’  caufed  the  bands  to  difap- 
pear,  and  very  weak  ones  the  winding  fibres. 

A ftrong  or  weak  light,  directed  on  the  objedt  by 
the  motion  of  a refledting  mirrour,  produced  fenfible 
changes  in  the  appearances  of  the  nerve  ; fo  that  I 
faw  with  the  fame  lens,  at  fometimes  the  bands 
alone,  and  at  others  the  winding  fibres  alone. 

I now  employed  a lens  of  a middling  ftrength, 
and  threw  a light  upon  the  objedt  in  fuch  a way  as  to 
diftinguifii  clearly  the  winding,  wavy  fibres ; but 
without  feeing  the  fpiral  bands.  Without  touching 
objedt  or  lens,  I Amply  turned  the  mirrour  a little, 
and  fo  diredted  the  light  on  the  objedt,  that  at  length 
the  fpiral  bands  appeared  very  difcindtly.  On  fcarce- 
ly  touching  the  mirrour,  the  bands  inftantly  difap- 
peared,  and  the  winding  fibres  fliowed  themfelves  in 
their  fiead.  I again  touched  the  mirrour,  when  the 
bands  fuddenly  appeared  afrefh,  and  by  a motion  of 
the  mirrour,  they  once  more  gave  place  to  the  win- 
ding fibres.  Thus  I could  at  pleafure  produce  this 
double  appearance,  of  bands  and  fibres,  by  only 
throwing  more  or  lefs  light  on  the  objedt. 

Figures  9.  and  10.  reprefent  thefe  fucceffive  ap- 
pearances and  difappearances.  Fig.  10.  fhows  the 
nerve  ftripped  ot  its  outward  fiieath,  and  viewed 
with  the  lens  of  middling  firength.  It  was  fo  fur- 
rounded  by  light,  that  the  bands  or  white  fpots, 
c,  c,  c,  Cj  and  the  dark  fpots,  a,  a,  a,  a,  were 
diftindtly  feen,  This  double  clafs,  of  dark  and 
white  fpots,  forms  the  nervous  bands. 

Scarcely  did  I touch  the  mirrour,  when  the  bands 
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fuddenly  difappeared,  and  I faw  in  their  place  the 
winding  fibres  of  Fig.  9.  When  I moved  the  mir^ 
rour  by  almofi:  infenfible  degrees,  1 obferved  the 
bands  difappear  as  leifurely,  and  the  fibres  fhow 
themfelves  ; or  rather  I faw  the  appearance  of  bands 
converted  into  true  parallel  winding  threads  ; the 
bands,  r,  c,  c,  of  Fig.  10.  became  the  wdnding  and 
convex  fibres  c,  c,  c,  of  Fig.  9.  and  the  opake 
intervals  a,  a,  a,  a,  of  Fig.  10.  became  the  con- 
cave fibres  a,  a,  a,  of  Fig.  9. 

It  was  no  longer  poffible  to  doubt  the  reality  of 
thefe  obfervations ; that  is  to  fay,  that  the  bands 
were  not  real  but  apparent ; and  on  the  contrary, 
that  the  winding  fibres  were  not  apparent  but  real. 

All  the  obfervations  I have  made  fince  have  con- 
firmed me  ftill  more  in  this,  fo  that  I can  no  longer 
doubt  but  that  the  fpiral  bands  in  the  nerves  are  an 
opticle  illufion,  and  that  this  illufioii  is  produced 
by  the  wavy  form  of  a great  number  of  fibres,  or 
parallel  threads,  running  along  the  nerve. 

Amidft  the  numerous  microfcopical  obfervations 
I have  made  at  different  times  on  animals,  or  on  other 
fmall  bodies,  no  one  has  coft  me  fo  much  trouble  as  this, 
or  has  been  fo  near  to  the  leading  me  into  an  er- 
rour.  I have  fhown  thefe  bands  to  feveral  perfons 
accufiomed  to  obferve  the  fmalleft  objects,  and  the 
ftrudlure  of  the  human  bodv  ; and  have  met  with 
no  one  who  did  not  fuppofe  the  ftrudfure  of  them 
in  the  nerve  to  be  real,  and  who  did  not  ridicule 
my  affertion,  that  they  could  be  no  other  than  a 
fimple  appearance' 
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After  having  thus  furmounted  this  firft  diffi* 
culty,  and  aflured  myfelf  that  a nerve  prefents  to 
the  view  a great  number  of  winding  fibres,  of 
which  it  is  formed,  I proceeded  to  farther  re- 
fearches.  I wifhed  to  know  what  the  primitive 
ftrufture  of  the  nerves  is,  that  is  to  fay,  whether 
it  is  compofed  of  channels,  or  of  fimple  threads ; 
whether  it  merely  confifts  of  globules,  or  con- 
tains a non-organick,  irregular,  fpongy ' matter. 
Th  is  refearch  is  as  important  as  difficult,  fince  it 
tends  to  nothing  lefs  than  the  fixing,  once  for  all, 
the  ideas  of  anatomifts  on  the  nature  of  the  nerves  ; 
that  is  to  fay,  on  the  flrudiure  of  the  organ  of  mo- 
tion and  fenfation  in  animals.  I'hey  have  difpii- 
ted  for  more  than  three  thoufand  years,  from  Hip- 
pocrates down  to  Albinus,  from  the  Greeks  to  the 
moderns,  and  feem  during  all  this  time  to  have 
done  nothing  more  than  multiply  doubts  and  hy- 
pothefes. 

Without  being  very  fanguine  in  my  hopes  of 
difcovering  the  firfl  principles  of  nerves,  I have 
undertaken  the  invefligation  with  ardour,  perfua*- 
ded  that  the  knowledge  1 have  of  their  winding 
fibres,  mufi;  be  extremely  ufeful  to  me  in  fo  difficult 
a fearch. 

I began  my  obfervations  on  a very  fmall  nerve, 
which  I had  flripped  of  the  cellular  membrane.  I 
obferved  the  winding  fibres  narrowly  with  a very 
ftrong  lens,  and  determined  the  fize  of  them.  This 
done,  I divided  the  nerve  tow^ards  its  extremity  in 
a longitudinal  direction,  by  means  of  a very  lliarp 
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needle,  and  divided  the  parts  or  threads  of  it,  fepa- 
rating  one  from  the  other.  1 immerfed  the  nerve 
in  water,  in  which  the  threads  floated.  After  fe- 
veral  ufelels  attempts,  and  feveral  obfervations 
either  fulpicious  or  inconftant,  1 at  length  fuc- 
ceeded  in  finding  many  very  fmall  cylinders,  more 
or  lefs  tranfparent,  feemingly  compofed  of  a pel- 
licle, and  partly  filled  with  a tranfparent,  gelati- 
nous humour,  and  with  fmall  unequal  globules,  or 
bodies.  Plate  IV.  Fig.  3.  reprefents  three  of  thefe 
tubes,  which  I lhall  call  primitive  nervous  cylinders ; 
becaufe  thefe  are  the  parts  that  conftitute  the 
nerve,  or  its  medullary  part.  Fig.  5.  reprefents 
another  of  thefe  cylinders. 

To  diftinguifli  their  flrudture  and  fliape  the  bet- 
ter, I examined  a great  number  of  thefe  primitive 
nervous  cylinders  with  a lens  that  magnified  500 
times.  Fig.  i.  reprefents  one  that  feemed  to  have 
here  and  there  on  its  outfide  fome  fragments  of 
winding  threads ; and  fome  fpheroidal  corpufcles 
in  the  inner  part  of  the  cylinder.  Fig.  2.  deferibes 
another  which  appeared  filled  here  and  there  with 
very  fmall  globular  corpufcles,  immerfed  in  a gela- 
tinous tranfparent  humour.  I have  feen  others 
which  one  would'  have  fuppofed  to  be  filled  with 
a gelatinous  fubflance  broken  confufedly,  and  fe- 
parated  into  different  fragments,  fo  that  the  gelly  of 
the  cylinders  may  be  looked  upon  as  feparated,  or  di^ 
vided  into  large,  tranfparent,  irregular  maffes.  . 

However,  all  the  efforts  I made  to  aflure  myfelf 
f the  nature  and  reality  pf  thefe  irregular  corpuf- 
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cks  belonging  to  the  primitive  cylinders,  did  not 
enable  me  to  judge  precifely  of  them.  They  fome- 
times  feemed  to  me  to  be  fpots  or  irregularities  in 
their  e^ttetnal  coats,  but  this  I could  not  deter- 
mine, and  my  doubts  multiplied  in  proportion  to 
my  obfervations.  I had  recourfe  to  a very  ftrong 
lens,  which  encreafed  700  times  the  diameter,  and 
•after  feveral  fruitlefs  attempts,  I at  length  aflured 
myfclf  that  the  coats  of  the  primitive  nervous 
cylinders  were  very  rugged  and  full  of  irregulari- 
ties. Fig.  4.  rtprefents  four  of  thefe  cylinders, 
aC)  om^  rs,  ne,  in  two  of  which  ac,  rs,  the  irregula- 
rities are  apparent.  Being  at  length  aflured  of 
this  new  truth,  it  remained  Tor  me  to  make  my- 
felf  better  acquainted  wdth  the  true  nature  of  thefe 
irregularities^  and  to  know  whether  they  contained 
globules  or  corpufcle's  differently  ihaped. 

To  fuccccd  in  fo  difficult  a fearch,  I began  by 
feparatlng  the  primitive  cylinders  of  fevera'l  nerves, 
Avith  the  point  of  a needle. 

The  extremities  of  the  nerves  were  placed  in 
water,  and  I rjin  the  point  of  the  needle  along  them, 
to  break  the  cylinders,  or  deprive  them  in  fome 
way  of  their  irregularities  : I fucceeded  at  length 
in  meeting  with  one  that  had  the  form  deferibed 
by  Fig.  6.  ■ About  half  of  this  cylinder  ac,  was 
formed  of  a tranfparent  and  uniform  thread,  and 
the  other  halt  ma,  was  almoft  twice  as  thick, 
lefs  tranfparent,  irregular,  and  rugged.  I then 
fufpedled  that  the  primitive  nervous  cylinder  was 
formed  of  a tranfparent  cylinder,  fmaller,  and  more 
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uniform,  and  covered  with  another  fubftance,  the 
nature  of  which  was  perhaps  cellular. 

The  obfervations  I made  afterwards  confirmed 
me  invariably  in  this  hypothefis,  which  at  length 
became  an  eftablifhed  taft.  I have  very  often  feen 
thefe  two  parts,  that  compofe  the  primitive  ner- 
vous cylinder.  The  exteriour  one  is  unequal  and 
rugged ; the  other  a cylinder  which  feems  formed 
of  a particular,  tranfparent,  and  homogeneous 
membrane,  that  appears  to  be  filled  with  a gela- 
tinous confiftent  humour. 

Fig.  4.  reprefents,  as  has  been  feen,  a group 
of  thefe  primitive  nervous  cyliij.ders,  in  the  way 
I have  obferved  them  on  examining  the  nerve  of 
a rabbit.  One  of  thefe  cylinders,  <?,  was  en- 
tirely liripped  of  its  external  and  rugged  mem- 
brane, and  had  an  uniform  tranfparent  appearance. 
Another  was  in  a like  way  ilripped,  except  at 
one  extremity,  «,  e,  which  feemed  covered  and  ep- 
clofed  by  an  external  rugged  membrane.  A 
third,  ac,  was  almofl;  altogether  covered  with  this 
rugged  membrane;  the  fourth,  r,  s,  entirely  fo. 

Fig.  7.  reprefents  a primitive  nervous  cylinder 
in  w'hich,  0,  r,  the  thick  part,  is  covered  with  a 
cellular  membrane  compofed  of  fine  threads. 
The  part,  r,  s,  is  dripped  of  this  cellular  mem- 
brane. 

On  examining  this  external  covering  of  the 
primitive  nervous  cylinders  with  attention,  it 
feemed  to  be  compofed  of  winding  threads,  running 
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along  the  nerve,  and  fo  forming  a cover  to  the  in- 
terior cylinders.  I was  well  alTured  of  this  foon  af- 
ter, by  employing  a lens  that  magnified  800  times. 
Fig.  8,  reprefents  a primitive  nervous  cylinder, 
covered  with  its  exteriour  llieath,  which  is  diftindtly 
compofedof  very  fmall  winding  threads',  running 
along  the  cylinder. 

The  progreffion  of  thefe  threads  may  in  fomc 
meafure  be  compared  to  the  canal  formed  by  the 
epididymis,  which  produces  inceffant  folds.  The 
threads  are  very  fmall,  not  appearing  to  be  more 
than  xt4-o^  part  of  an  ineh  in  thicknefs  ; and  al- 
though they  are  thus  fine,  they  form  fo  thick acoat 
round  the  primitive  nervous  cylinder,  that  they  al- 
moft  triple  its  diameter  ; this  is  caufed  by  their 
winding  and  heaping  upon  each  other  exceedingly. 

Thefe  winding  threads,  which  cover  the  primitive 
nervous  cylinders,  I fhallcall  xht  winding  cylinders  o^ 
the  nerves  ; and  confidering  them  colledtively,  as  a 
wrapper  to  the  above  primitive  nervous  cylinders, 
I lhall  call  them  the  external  Jloeath  of  thefe  cy- 
linders. 

Fig.  9,  reprefents  a primitive  nervous  cylinder, 
covered  with  its  external  flieath.  The  fheath  is 
woven  with  winding  threads,  fome  of  which  are  a 
little  feparated  from  others  by  the  point  of  a needle. 
Thefe  winding  threads  have  a perceptible  thicknefs 
when  viewed  with  very  flrong  lens’,  although  much 
finer  than  the  primitive  nervous  cylinders. 

The  primitive  conflrudtion  of  the  nerves  is  as  fol- 
lows : a nerve  is  formed  by  a great  number  of  tranf- 
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parent,  homogeneous,  uniform,  very  limple  cylin- 
ders. Thefe  cylinders  feern  compofed  of  a very  fine 
uniform  tunick,  filled,  as  far  as  the  eye  can  judge, 
with  a tranfparent,  gelatinous  humour,  not  foluble 
in  water.  Each  of  thefe  cylinders  receives  a cover 
in  form  of  an  external  llieath,  which  is  compofed 
of  an  imraenfe  number  of  winding  threads.  A very- 
great  number  of  tranfparent  cylinders  form  together 
an  almofl:  invifible  •nerve,  prefenting  the  exteriour 
appearance  of  white  bands  ; and  feveral  of  thefe 
nerves  united,  form  the  larger  nerves  feen  in  ani- 
mals. 

1 am  fully  convinced  by  my  own  obfervations, 
repeated  a great  number  of  times  with  the  fame  fuc- 
cefs,  that  the  cylinders  I have  defcribed,  are  the 
fimple  and  firfl;  organical  elements  of  nerves,  for  I 
have  never  been  able  to  divide  them  farther,  what- 
ever trials  I made  with  the  fharpeft-pointed  needles. 
I could  eafily  tear  and  rend  them  here  and  there, 
but  they  always  remained  fimple  as  before.  I could 
llrip  them  of  their  fheaths,  and  feparate  the  winding 
cylinders  of  which  thefe  were  formed,  although 
they  were  very  fmall.  The  primitive  nervous  cy- 
linder then  appeared  tranfparent,  homogeneous, 
and  every  w'here  of  equal  diameter.  We  fee  by 
this  how  much  even  the  beft  anatomifls  were  in  ge- 
neral miftaken,  when  they  maintained  that  the 
nerves  were  divided  and  fubdivided  without  end, 
without  there  being  any  hope  of  ever  feeing,  or  com- 
ing at  a knowledge  of,  their  firfl  threads,  or  firfl 
organical  elements. 
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Thii;  feiems  to  me  to  be  a great  ftride  towards  tlie 
tinder  Handing  an  organ  fo  effential  to  life,  and  which 
till  now  has  been  hid  to  the  eyes  of  the  greateft  ob- 
lervers. 

1 referve  the  examining,  till  I am  moreat  leifure, 
the  matter  of  which  the  nerves  are  compofed,  or 
filled.  This  fubjed:  when  well  known,  may  throw 
a very  great  light  on  the  knowledge  of  the  animal 
economy,  and  perhaps  likewife,  oti  that  of  a great 
^umbcf  of  difeafes. 
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On  the  structure  of  the  BRAIN* 
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having  examined  the  fttufture  of  the 


nerves,  and  their  firft  organical  elements,  order  rt-^ 
quires  me  to  turn  mV’attention  to  the  brain,  whence 
they  draw  their  principle  origin.  We  know  that  the  . 


brain  is  compofed  of  two  fubftances,  named  corti- 


cal and  medullary,  which  are  diftingullhed  by  their 
refpedtive  colour. 

I have  already  related  the  various  opinions  of 
authors  as  to  the  ftrudlure  of  the  brain*  Some  be- 


lieve its  fubftance  to  be  altogether  vafcular,  and 


others  will  not  have  it  to  be  fo.  There  are  fomc 
who  fuppofe  it  fimply  compofed  of  blood  veffels ; 
others  on  the  contrary  believe  it  formed  of  veflek 
much  fmaller  again  than  thefc. 

Malpighi  believed  the  brain,  as  well  as  all  the 
other  vifcera  in  the  body,  dcllincd  for  particular  ie- 
cretions,  to  be  glandular.  Of  the  more  modern  ob- 
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fervers,  fome  believe  it  to  be  formed  of  fimple  glo- 
bules, others  of  a non-organical  and  fpongy  pulp. 

The  obfervations  I had  made  on  the  medullary 
fubftance  of  the  nerves,  were  a great  help  to  me  in 
examining  the  brain,  although  in  the  cortical  fub- 
llance  I encountered  very  great  difficulties,  which  I 
Ihould  never,  perhaps,  have  been  able  to  furmount, 
if  I had  not  been  previoufly  acquainted  with  the 
medullary Tubllance  of  this  organ,  in  which  every 
thing  is  feen  much  better,  and  in  a clearer  way, 
’Tis  for  this  reafon  that  I lhall  begin  my  obfervation 
by  examining  the  medullary  fubilance  of  the  brain. 

I lliall  not  fpeak  of  the  blood  veffels  that  are 
feen  in  the  medullary  fubftance  of  this  vifcus,  and 
* which  are  well  known  to  anatomifts,  particularly 
lince  the  ufeof  injettions. 

I ihall  only  treat  of  that  part  of  the  medullary 
fubflance  which  is  quite  white,  and  which  is  cer- 
tainly not  formed  of  blood  veffels.  I cut  a fmall 
and  very  thin  lamina  of  this  medullary  fubilance, 
and  extended  it  on  a glafs  wet  with  water.  I ex- 
amined it  with  the  greatell  attention,  purpofely 
varying  the  light,  and  it  feemed  to'  me  to  be 
formed  of  a tranfparent  cellular  fubilance,  cover- 
ed here  and  there  with  very  fmall,  rounded,  wind- 
ing cylinders^  Plate  V.  Fig.  8,  rr.  reprefents  this 
fubilance,  whieh,  when  well  obferved,  feemed  coin- 
pofed,  as  io  were,  of  a heap  of  intellines  ; but  all 
was  obfcure,  and  uncertain.  At  its  fide,  at  a 
there  were  feveral  Corpufcles,  detached  from  the 
cellular  fubilance,  fwimming  in  the  water.  Some 
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■ones  were  larger  than  the  others,  they  were  irregu- 
lar, and  more  or  lefs  oviform.  This  inteflinal  form 
of  the  medullary  fubflance  of  the  brain,  made  me 
fufpedt  that  there  might  be  canals  or  veflels,  and 
that  it  might  be  wholly  formed  of  them.  And  in 
reality,  having  obferved  this  medullary  fub- 
flance afrefh,  as  in  Fig,  8,  with  a much  flronger 
lens,  it  appeared  abfolutely  formed  of  an  heap  of 
fmall,  irregular,  winding,  tranfparent  inteflanes, 
filled  with  a gelatinous  humour.  It  was  not  polfi- 
ble  for  me  to  difeover  any  more  ; it  only  appeared 
that  thefe  fmall  inteftines  were  very  fhort,  and  that 
fome  of  them  terminated  in  fmall  globules,  or  fphe- 
roidal  bodies. 

However  certain  this  obfervation  appeared  to  me, 
it  flill  left  me  a great  deal  to  defire.  ' I wifhed  to  fee 
things  clearer,  and  to  affure  myfelf  that  thefe  were 
> canals,  which  ramified.  I employed  a lens  that 
magnified  in  diameter  upwards  of  700  times,  and 
after  fcveral  fruitlofs  attempts,  I at  length  fucceeded 
to  obferve  the  part  I had  before  touched  with  the 
point  of  a needle,  and  which  I had  wetted  afrefh 
with  water.  I then  found  to  a certainty,  that  it  was 
really  formed  of  a winding  and  vafcular  fubflance, 
which  folded  as  the  inteftines  do,  making  feveral 
turns  and  circumvolutions.  Fig,  9,  exaxftly  re- 
prefents  its  manner  of  appearing  to  the  eye,  armed 
with  a microfeope.  Globules,  which  feemed  fur- 
rounded  by  fomething,  were  fpread  about  it ; cer- 
tain round,  or  blunt  bodies,  appeared  in  the  intefti- 
nal  fubflance  itfelf ; and  fome  of  thefe  inteftines 
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feemed  to  terminate  in  thefe  bodies.  It  is  however 
certain,  that  round  corpufcles  are  tenacioufly  fixed 
to  this  fubflance,  and  that  they  are  detached  with 
difficulty  by  water. 

The  point  of  the  needle,  however,  had  detached 
feveral  bodies  from  this  fub fiance,  which  are  repre- 
i'entby  Fig.  i6.  Some  of  them,  particularly  the 
largefl,  appear  to  be  branched  ; others  feem  to  end 
in  the  corpufcles  I have  fpoken  of.  I can  neverthe- 
lefs  form  no  conjeclurQ  on  them,  and  only  reprefent 
the  objedl  as  I have  feen  it.  I have  repeated  this  ob- 
fervation  a great  many  times,  but  have  not  yet  fuc- 
ceeded  in  feeing  any  thing  more.  ’Tis  true,  I have 
afTured  myfclf  to  a greater  certainty,  that  the  medul- 
lary fubftance  of  the  brain,  is  not  a fimple  colleftion 
of  venous  and  artereal  veffels  ; that  it  is  not  limply 
formed  of  fpheroidal  globules  or  corpufcles ; but 
that  it  is  an  organifed,  particular  fubflance,  com- 
pofed  of  irregular  cylinders,  or ' tranfparent  canals, 
which  fold  as  the  inteflines  do,  and  which  I fhall 
call  th.Q  inteJlinalfubJiancej  on  account  of  the  fliape  in 
which  it  is  feen.  . - •* 

This  particular,  inteflinal,  fubflance,  of  which 
die  marrow  of  the  brain  is  formed,  is  not  foluble  in 
water,  any  more  than  is  the  tranf{')arent  matter  with 
which  thefe  inteflines  feem  to  be  filled.  The  round 
corpufcles  likewife,  that  have  been  defcribed,  are 
not  capable  of  being  dilTolved  in  water. 

Such  is  the  flrudlure  of  the  medullary  fubflance 
ef  the  brain,  and  in  this  way  I have  found  it  in  all 
the  animals  1 have  examined.  My  obfervations  on 
4 this 
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thisfubjeft  conclude  here,  and  I can  venture  to  fay, 
that  I flatter  myfelf  with  not  having  been  deceived. 
All  that  I could  further  advance  on  this  occafion, 
would  be  nothing  more  than  conjedlural  hypothefes,. 


Cortical  Suhjlance, 

V 

The  inteftinal  flrud;ure  I had  difeovered  in  the 
medullary  fubllance  of  the  brain,  alEfted  me  in  dif- 
covering  fomething  like  it  in  the  cortical  fvibftance 
of  this  vifeus.  I fay  fomething  like  it,  becaufe  I 
could  not  after  all  trace  the  progrefs  and  inteflinal 
flrudture  of  this  fubftance  in  fo  clear  a way,  as  I 
had  done  that  of  the  medullary  one. 

I began  to  e^famine  the  cortical  fubftance,  in  the 
way  in  which  1 had  examined  the  medullary  one, 
viewing  a thin  lamina  of  it  moiftened  with  water. 
Fig.  6,  r r,  reprefents  this  lamina  obferved  with  a 
very  ftrong  lens.  It  feemed  to  be  formed  of  an 
irregular  w'eb,  granated  heie  and  there,  which  I 
Ihould  have  fuppofed  a cellular  membrane,  if  I had 
trufted  to  a fimple  infpection.  Belide  this  fubftance, 
were  very  fmall,  irregular,  tranfparent,  fpheroidal 
corpufcles,  which  feemed  filled  with  a gelatinous 
humour,  and  w^hich  w'ere  not  folubl.e  in  water ; they 
were  fmaller  than  thofe  I had  obferved  in  the  me- 
dullary fubftance,  but  in  every  other  refpeeft;  like 
them.  I now  had  recourfe  to  a ftill  ftronger  lens, 
with  which  I at  length  fucceeded  in  obferving  a 
ftrudlure  altogether  like  that  I had  obferved  in  the 
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medullary  fubftance ; that  is  to  fay,  compofed  of 
a tranfparent,  organical,  vafcular  fubflance,  formed 
like  the  inteftines.  On  obferving  Fig.  7.  its  revo- 
lutions and  windings  in  this  fubftance,  like  thofe 
in  the  medullary,  will  be  feen  2X.1  m,  a it  only 
, feems  to  differ  from  the  latter  in  the  finenefs  of 
its  veffels,  which  it  is  very  difficult  to  fee  diftinft- 
ly.  About  it  were  the  corpufcles,  r,  r,  which 
likewife  feemed  to  be  furrounded  by  fomething. 
The  obfcrvations  I have  fince  made,  have  more 
and  more  convinced  me,  that  the  ftrudiure  of  the  - 
cortical  fubftance  of  the  brain,  is  as  I have  defcribcd 
it,  and  that  it  does  not  differ  fenfibly  from  the  me- 
dullary fubftance,  although  their  colour  makes 
them  appear  fo  diftindt.  I do  not  pretend  to 
deny,  but  that  the  ufes  of  thefe  two  organized  fub- 
ftanccs  may  be  a little  different ; and  the  different 
dimenfions  of  their  refpedlive  inteftinal  fubftances, 
give  great  reafoii  to  fufpedl  it. 

I wifhed  to  fee  the  union  of  thefe  two  fubftances, 
and  to  obferve  the  end  of  one,  and  beginning 
of  the  other  ; but  could  not  fucceed.  It  however 
appeared  to  me,  that  the  fluid  with  which  the  in- 
teftines  of  the  cortical  fubftance  feem  to  be  filled, 
agrees  in  its  nature  with  that  of  the  medullary 
fubftance. 


Retina. 

\ 

After  having  examined  the  primitive  flrufture 
of  the  nerves,  and  thofe  of  the  cortical  and  me- 
dullary 
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dullary  fub {lances  of  the  brain,  I thought  it  propet 
to  beftovv  a particular  attention  on  the  parts  iri 
ivhich  the  nerves  terminate,  or  where  they  become 
the  organs  of  a particular  Icnfe  in  an  animal. 
For  this  purpofe  I made  choice  of  the  retina;  whicli . ' 
appeared  to  me  the  moft  proper  organ  for  my  pur- 
pofe, and  the  ufe  of  which  is  the  moft  noble.  I 
relerved  to  another  occkfiori,  the  examining  the 
nervous  expanfions  diredled  to  the  other  fenfes. 

Authours  are  divided  amongft  themfelves  as  to 
the  primitive  ftrudlure  of  the  retina,  although 
they  agree  in  general  in  other  refpcdls;  as  to  the 
nature  of  this  organ^  which  they  believfe  to  be 
formed  of  the  medullary  part  of  the  optick  nerve. 
Several  have  believed  it  to  be  a pure  web  of  ner- 
vous fibres,  the  primitive  fize  of  which;  as  may 
be  feen  in  the  works  of  Portenfield  and  Gefner; 
they  have  even  gone  fo  far  as  to  determine ; but 
the  exiftence  of  thefe  fibres,  and  their  fize,  in  thefc 
authours,  are  rather  founded  on  theory,  than  on  im- 
mediate obfervation  ; fo  that  a nice  obfetver,  who 
does  not  content  himfelf  with  hypothefes,  can  have 
but  little  dependance  on  their  calculations. 

There  are  others  indeed  who  have  ftruck  intd 
the  path  of  obfervation,  but  their  refeiarches  have 
been  very  fuperficial,  fince  they  have  contented 
themfelves  with  Ample  ocular  infpedllon,  or  with 
very  common  lens’.  It  hence  has  arifen,  that  thej^' 
have  given  us  nothing  more  than  -vague  and  ge* 
neral  opinions,  and  have  confidered  The  cetina 
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po  Other  than  an  expan  lion  of  the  medullary  part 
of  the  optick  nerve* 

But  others  again,  more  venturous,  and  accuftomed 
to  obferve  very  minute  bodies  with  very  ftrong^ 
lens’,  have  carried  their  refearc.hes  ftill  farther, 
and  have  affured  us  that  the  retina  is  not  formed 
of  diftinct  nervous  fibres,  but  rather  of  the  mu- 
cous fubftance  of  the  brain,  which  feveral  of  thefc 
obfervers  imagine  they  have  difeovered,  and  which, 
is  we  have  faid  above,  is  nothing  more  than  a mafs 
of  very  fmall  fimple  fpheroidal  corpufcles,  or  as 
others  have  thought,  of  a confufed  non-organick 
pulp,  or  of  fimple  threads,  and  cellular  lamina. 

Some  obfervations  I had  previoufly  made  on  the. 
retina  of  rabbits,  were  very  ufeful  to  me  in  the 
examination  I afterwards  entered  upon,  of  the  re- 
tina of  other  animals.  Had  I not  known  the  quali- 
ties of  the  former,  I fhould  perhaps  like  others 
have  been  deceived,  and  fhould  have  denied  a 
ftrudture  to  this  organ,  which  is  abfolutely  proper 
to  it. 

The  retina  of  rabbits  obferved  with  the  naked 
eye,  appears  very  difierent'  from  that  of  other  anV- 
Uials  viewed  in  the  fame  way.  A particular  ftruc- 
tu,re  in  the  former  inifantly  fixes  the  attention  of 
thofe  who  obferve  it.  In  the  inner  part  of  the  re- 
tina, (fee  Fig.  12.) -and  oppofite  the  lower  entry 
of  the  optick  nerve,  a pretty  deep  hollow,  the 
edges  of  which  are  well  raifed^  forms  itfelf ; it  is 
wider  towards  the  head  and  upper  jaw,  than  towards 
th?  two  corners  of  the  eye.  From  the  bottom  of 
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this  hollow  arifes  a v€ry  great  number  of  exceed- 
ingly fmall  and  very  white  nervous  threads,  which 
fpread  all  around  it,  as  rays  that  diffufe  themfelvcs 
from  a common  centre,  and  torm  the  retina. 

If  the  optick  nerve  be  divided  lengthways  with 
a fcalpel,  into  two  equal  parts,  the  threads  of  it, 
which  are  no  other  than  a continuation  of  the 
above  mentioned  filaments,  correfpond  perfedly 
with  them.  Thefe  nervous  filaments  on  their  leav- 
ing the  hollow,  continually  diminilh  in  fize,  and 
ramify ; in  proportion  as  they  are  more  dillant 
from  their  origin,  they  become  more  numerous, 
till  at  length,  being  fo  very  fine  as  to  be  fcarcely 
vifible,  they  terminate  in  very  fubtle  threads  at  the 
beginning  of  that  part  of  the  retina  which  I fhall 
call  mucous^  to  diftinguilh  it  from  the  other,  which  I 
fliall  call  radiated,  or  filamentous.  The  nervous 
rays  dilfufe  themfelves  in  every  diredfion  round  the 
hollow,  but  are  very  long  in  two  parts,  r,  r,  dia- 
metrically oppofite  to  each  other,  and  occupy  the' 
“greater  part  of  the  Internal  portion  of  the  eye,  fo 
that  the  unradiated  part  of  the  retina  is  very  fmall 
in  this  place,  in  comparifon  with  the  other  two 
parts  which  correfpond  with  m,  m. 

Thefe  fmall  nervous  filaments,  when  very  nicely 
examined,  are  of  a crooked  ftriidture;  and  have 
the  ufual  appearance  of  fplres  or  bands,  above  all 
at  the  other  parts  where  they  are  Icafi:  divided ; 
blit  this  is  very  difficult  to  be  diftinguilhed 
clearly. 
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Thcfe  fmall  nerves,  or  radiated  fibres,  which  a’re 
fo  eafily  diftinguiflied  in  the  eyes  of  rabbits,  even 
without  the  help  of  glaffesj  are  obferved  with 
great  difficulty  in  the  eyes  of  other  animals.  I 
candidly  acknowledge,  that  if  I had  not  firfl;  feen 
them  in  rabbits,  I probably  fiiould  not  have  found 
them  in  other  animals,  fince  not  having  any  fuf- 
picion  of  them,  1 fhould  not  have  examined  the 
retina  with  all  the  attention  that  is  neceflary  to 
diflinguifh  them*  I muft  likewife  obfervcj  that  it 
is  very  difficult  to  view  thefe  radiated  fibres  dif- 
tinditly,  and  to  verify  their  cxifience  ; to  fee  them 
with  facility,  very  firong  lens’  muft  not  be  em- 
ployed. The  be  ft  are  thofe  that  fearcely  magnify 
fix  or  eight  times*  The  retina  muft  likewdfe  be  ex- 
amined at  the  entry  of  the  optick  nerve^  w’here  the 
, medullary  part  of  the  nerve  is  the  largeft.  It  is  only 
diftinguiflied  well  and  to  a certainty,  in  Ibme  lights^ 

I have  fucceeded  in  diftinguifliing  it  ftill  better 
when  I have  thrown  the  marine  or  fome  other 
acid,  well  diluted  with  water,  upon  the  retina,- 
which  then  becomes  white  and  opake,  and  the 
nervous  fibres  are  more  clearly  feen  in  it.  Some- 
times I have  view^ed  them  very  well,  after  throw- 
ing fome  drops  of  water  on  the  retina  at  the 
entry  of  the  optick  nerve.  Although  I am  very 
certain  of  the  exiftence  of  thefe  fmall  radiated 
nerves  in  the  eyes  of  all  the  animals,  fuch  as  oxen, 
iambs,  and  kids,  that  1 have  hitherto  examined,  I 
fliall  how'ever  be  nor  at  all  aftoniflied,  fhould  they 
be  hidden  to  the  eyes  of  many  obfervers,  even  to 
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fome  who  beft  nnderftand  the  ufe  of  the  micro- 
fcope,  and  view  the  minutefl;  objefts  in  the  beft 
manner.  Thefe  fmall  nerves  do  not  efcape  the  eye 
on  account  of  their  extreme  finenefs,  but  rather  on 
account  of  the  great  conformity  they  have  to  the 
pulp  of  the  retina  itfelf,  which  covers  and  conceals 
them,  if  I may  be  allowed  the  expreffion,  from  the 
obferver.  They  appear  to  me  to  be  of  the  fame 
length,  in  the  eyes  of  all  animals,  except,  as  has 
been  feen  before,  in  thofe  of  rabbits,  and  they  dif- 
appear  when  arrived  at  two  thirds  the  fpace  that 
is  found  betwixt  the  entry  of  the  optick  nerve, 
and  the  plexus  ctUartSj  fo  that  the  unradiated  re- 
tina in  thefe  animals  only  occupies  one  third,  or 
thereabout,  of  the  orbit  of  the  eye. 

Thefe  radiated  nervous  fibres  are  very  numerous, 
and  feem  to  be  formed  of,  or  covered  with,  a medul- 
lary, dark,  ftightly  tranfparent,  pulp,  which  when 
examined  with  the  ftrongeft  lens’,  feems  to  be  com- 
pofed  of  very  fmall  tranfparent  fpheroidal  bodies, 
well  united  together,  and  tied  as  it  were  by  very 
fine  tranfparent  membranes  or  filaments. 

That  part  of  the  retina  in  which  the  fmall  nerves 
are  feen  in  a radiated  form,  ought  then  to  be  con- 
fidered  as  compofed  of  two  parts,  one  radiated,  the 
other  pulpous,  or  fimply  medullary.  The  radiated 
part  of  the  retina,  if  the  eye  be  examined  at  the 
pupil,  is  covered  with  a particular  fubftance,  like 
a non-organick  mucus,  and  the  part  beneath  this 
mucus  is  formed  of  fmall,  decrcafing,  longitudinal 
nerves,  that  is  to  fay,  of  nervous  rays. 
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I fbniid  the  unradiated  nervous  part  of  the  t<5- 
tina,  to  be  likewife  coiiipofed  of  very  fmall  ner- 
vous globules,  fupported  by  a Very  fine  tranfparent 
cei'lular  web,  in  which  it  feemed  in  fbiUe  way  to 
enclofe  itfelfi  Thefe  globules  are  fiilaller  than 
thofe  of  the  blood;  I found  them  in  rabbits  to  be 
about  xtW  part  of  an  inch  in  diameter,  whilft  thofe 
of  the  blood  were  the  •jT.-j-Vs- part.  The  globules, 
which  appear  to  be  formed  of  a tranfparent  gelly, 
in  the  retina  of  rabbits,  do  not  diflblve  in  water 
like  the  red  globules  of  blood,  and  are  ftrongly 
attached  to  a cellular  fubflance,  that  feems  to  fupport 
them.  Fig.  ii.  reprefents  a fmall  portion  of  the 
retina,  with  the  globules  and  cellular  w'^eb. 

The  fizes  and  refpediive  forms  of  the  globules 
of  the  nervous  part  of  the  retina  are  reprefented  by 
Figures  10.  and  ii.  The  fmall  bodies  in  Fig.  10. 
reprefent  the  globules  of  the  retina,  and  thofe  of 
Flgi  I reprefent  the  globules  of  the  blood. 

The  globules  of  the  retina  have  a great  refcm- 
blance  to  thofe  that  are  found  in  the  brain;  Wa- 
ter and  acids  produce  the  lame  changes  in  them  ^ 
they  are  equally  tranfparent ; and  I have  only  re- 
marked, that  the  globules  in  the  retina  are  more 
tegular  arid  uniform  than  the  others. 

When  the  retina  is  kept  a long  time  in  water; 
and  wiped  a little,  Ihreds  of  it  are  often  found 
more  or  lefs  deprived  of  thofe  globules,  and  it  ap- 
pears in  thefe  parts  like  art  unequal,  rugged,  cel- 
lular weby  formed  with  fmall  hollow's  capable  of 
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receiving  thefe  globules.  Fig.  1 5.  exacftly  reprc- 

fents  the  retina  in  this  ftate. 

< ■ 

Thus  appears  the  retina  when  nicely  obferved, 
and  we  are  fcarcely  permitted  to  penetrate  farther 
into  its  nature.  The  part  which  carrefponds  rd 
the  entry  of  the  optick  nerve,  and  which  extends 
a great  way,  is  compofed  of  very  fine  threads  of 
nerves,  and  of  a nervous  pulp  formed  of  very  fmali 
tranfparent  globules,  attached  to  a very  loofe,  tranf- 
parent,  and  rugged  web. 

The  other  part  of  the  retina  is  fimply  formed  of 
theufnal  globules,  and  cellular  web;  and  as  far  as  I 
could  obferve,  feems  to  have  no  nervous  threads  in 
its  compofition. 

Wifiiing  to  be  better  acquainted  with  the  nature  of 
thefe  cellular  webs  of  the  retina,  and  how  the  glo- 
bules of  the  medullary  part  are  attached  to  them,  I 
began  afrefh  to  examine  the  retina  with  very  ftrong 
lens’,  and  have  at  length,  after  many  attempts,  been 
able  to  diflinguifh  more  precifely.  I think  I may 
venture  to  advance  that  thefe  cellular  webs  are  no 
other  than  a net- work  of  very  fmall  tranfparent 
crooked  veffels,  to  which,  as  is  feen  in  Fig.  14. 
thefe  globules  attach  themfelves.  Thefe  crooked 
veflels  refemble  very  much,  in  tranfjxirence,  figure, 
and  progrefs,  thofe  of  the  medullary  fubftance  of 
the  brain,  and  they  only  feem  to  differ  in  their  fize, 
which  is  fomewhat  fraaller,  fo  that  there  feems  to  be 
a particular  inteflinai  fubfiance,  which  is  found  in 
all  thefe  parts. 

V-  . . 
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Since  the  experiments  of  Marlotte,  and  the  calcu- 
lations of  Daniel  Bernoullli,  we  know  that  the  part 
of  the  retina  which  correfponds  totheentry  of  theop- 
tick  nerve,  is  blind,  that  is  to  fay,  that  the  images 
of  objefts  exprefled  there,  are  in  no  way  perceptible 
to  us;  and  this  nervous  part  in  man  is  nothing  lefs 
than  a fmall  dilk  of  the  diameter  of  a paris  line. 
The  nervous  fibres  in  this  place,  are  larger  and  more 
heaped  together  than  in  any  other  parts;  the  pulp 
is  likewife  larger  and  more  heaped.  However  in- 
credible it  may  appear,  it  is  certain  that  the  fmall 
nerves  and  pulp  of  the  retina  I have  juft  mentioned, 
are  not  organs  of  fight,  and  that  they  only  become  fo 
in  the  part  where  all  isfiner,  more  rare  and  more  open. 
Is  this  infcnfibility  of  the’retina  to  the  light,  caufed 
by  the  nerves  being  as  yet  too  large  and  not  well 
freed  from  the  cellular  membranes  ? Or  is  it  cau- 
fed by  the  pulp  of  the  retina  being  too  much  heaped, 
preventing  in  this  way  the  fays  of  light  from  reaching 
thefe  nerves  ? 

But  it  now  remains  to  make  another  very  impor- 
tant fearch,  by  examining  whether  the  Retina  is  in  all 
its  parts  fenfible  to  external  objedfs. 

At  a fmall  diftance  from  the  entry  of  the  optick 
nerve  it  is  as  has  been  defcribed  certainly  fo,  and  it 
clearly  continues  to  be  fo  at  a great  diftance  from  the 
fame  nerve  ; the  rays  of  light  likewife  extend  them- 
felves  to  a great  diftance,  when  we  regard  fubftan- 
ces  in  a natural  way  ; but  let  me  enquire  whether 
this  vifion  is  produced  at  the  fpotwhere  the  rays  end, 

and 
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:^nd  the  mucous  part  of  the  retina  begins.  Do 
external  bodies  there  caufe  a fcnfation  ? In  a word, 
how  far  does  the  organ  of  vifion  extend  ? The  folution 
of  thefe  problems^  however  difficult  they  may  be, 
is  not  impoffitle.  It  depends  on  an  exad:  knowledge 
of  the  parts  of  the  eye,  and  a few  experiments  pur- 
pofely  made  ; I however  have  not  time  to  bufy  my- 
‘ifelf  in  this  fearch.  It  is  generally  knowm  that  in 
proportion  as  images  are  expreffed  at  a greater  dif- 
tance  from  the  optick  nerve,  the  objedts  are  feen 
more  confufedly ; fo  that  there  is  in  all  appearance, 
a fpotorlimif,  at  fome  diftance'from  the  optick  nerve, 
where  vifion  is  the  moft  diftindl,  without  our  being 
yet  able  to  alTureourfelves  whether  it  be  at  the  precife 
place  where  the  nervous  part  of  the  retina  begins. 

The  blood  veffels  of  the  part,  and  principally 
the  venous  ones,  are  generally  covered  with  the 
nervous  fibres  of  the  retina,  and  with  its  mucous 
fubftance.  They  are  at  leafi;  very  often  obferyed 
to  be  fo  in  the  eyes  of  oxen  ; but  thefe  vefiTels  are 
in  many  places  totally  deprived  of  every  nervous 
fubftance,  and  in  thefe  parts  frequently  crofs  the 
retina,  and  its  adjacencies,  breaking  its  order  and 
texture,  and  fo  rendering  it  in  many  places  infen- 
fible  to  external  objects,  although  it  does  not  ap-  ' 
pear  fo  to  us,  on  account  of  the  great  mobility  of 
the  eye. 

Fig.  10.  and  ii.  of  Plate  IV.  reprefent  two  fin- 
gular  canals,  with  intermiffions  here  and  there.  It 
may  be  fufpedted  that  they  are  lymphatick  vefiTels; 
above  all  that  of  Fig.  ii.  I cannot  decide  as  to 
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their  nature,  having  fo  feldom  met  with  them.  I 
found  thcfe  two  velTels,  in  examining  the  fubilance 
of  the  brain. 

It  remains  for  me  to  make  an  obfervation  or 
two,  on  certain  figures  of  Plate  V.  which  hav-e  been 
improperly  introduced,  by  an  errour  of  the  engra- 
ver, into  that  plate. 

Fig.  I.  reprefents  feveral  oviform  bodies  of  dif- 
ferent fizes,  which  are  found  in  the  external  cel- 

t 

lular  coat  of  the  nerves. 

/ 

, Fig.  2.  reprefents  very  fmall  corpufcles  which 
I have  obferved  in  examining  the  m?;dullary  fub- 
flance  of  the  nerves.  In  Fig.  3.  are  other  oviform 
bodies,  which  are  globules  of  the  blood  of  a rab- 
bit, and  lead  to  a comparative  judgment  of  the  rcr 
fpedtive  fizes  of  one  and  the  other. 

Fig.  4.  reprefents  feveral  winding  cylinders  of 
the  adipofe  membrane. 

. Fig.  5.  reprefents  two  threads,  m,  a,  one  placed 
at  the  fide  of  the  other,  to  fhow  their  refpeftive 
fizes,  m belongs  to  the  adipofe  membrane,'  and  a to 
the  external  cellular  membrane  of  a nerve.  They 
are  of  an  equal  fize. 


OlT 


On,  THE  STRUCTURE  of  th£  TENDONS^ 


JL  HE  obfervations  1 made  on  the  l!ru<flure 
of  the  nerves,  and  of  the  undulating  progrefs  of 


their  primitive  cylinders  which  caufes  the  uncom- 
mon appearance  of  bands  I have  before  defcribedj 
ilimulated  me  to  examine  with  all  poffible  atten- 
tion the  ftrudture  of  the  tendons.  I did  not  find 
any  difficulty  in  obferving  a certain  fpiral  form  in 
them,  although  it  did  indeed  appear  lefs  regular  to 
tne  thin  in  the  nerves.  This  Apparent  fpiral  form 
is  obferved,  not  only  in  regarding  externally  the 
larger  tendons,  but  even  the  very  fmalleft  df  them. 
Thefe  bands  however,  when  better  examined^  have 
rather  the  appearance  of  longer  or  fhorter  winding 
fpots,  which  a nice  obferver  will  eafily  diflinguilh 
from  the  bands  that  are  feen  in  the  nerves,  and 
which  we  have  defcribed.  When  i tendon  is  exa> 
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mined  with  a lens  that  magnifies  but  a few  times, 
white  fpots  are  perceived  through  the  cellular 
membrane  that  covers  it,  as~tliey  are  reprefented 
by  Fig.  I.  Plate  VI.  in  which  the  tendon  is  mag- 
nified fix  times.  Fig.  2.  reprefents  another  tendon 
likewife  obferved  with  a very  weak  lens,  and  in  which 
the  fpires,  or  fmall  curvilinear  fpots,  were  more  re- 
oular,  and  very  much  refembled  thofe  obferved  in 
the  nerves.  This  fpiral  flrudture  of  the  tendons  is 
likewife  obferved  with  the  naked  eye,  though  not 
fo  diftindtly  as  with  a microfcope.  * 

My  principal  attention  was  to  examine  nicely 
the  elementary  threads  of  the  tendons,  their  fize- 
and  their  progrefs.  I at  fir  ft  fufpedled  that  their 
progrefs'  was  analogous  to  that  of  the  primitive 
nervous  .cylinders,  and  that  the  fmall  \vhite  curvi- 
linear fpots  owed  their  origin,  or  their  apparent 
exiftencc;,  to  it. 

This  laft  rcfearch  feemed  to  me  the  more  impor- 
tant, fince  it  tended  to  decide  whether,  befides  the 
whole  nervous  fyftcm,  other  organical  parts  were 
to  be  found  in  an  animal,  of  an  undulated  and 
winding  texture,  like  that  of  the  elementary  parts 
of  the  nerves.  . 

i • 1 

All  the  Tendinous  fubftance  in  general,  or  rather 
all  the'  tendons,  when- examined  with  a microfcope, 
feemed  to  be  formed  o^'  a vaft  many  very  fmall, 
fimple,  longitudinal feparated  one  from  the 
other  by  the  cellular  membrane.  Each  of  thefe 
fafci<ic,  which  I ftiail  call  primitive  fafeia,  bccaufe 
tfiey  are  not  compofed  of  fmaller  ones,  is  formed  of 
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an  infinite  number  of  extremel}'’  fine  threads,  which 
i fhall  call  primitive  tendinous  cylinders,  becaiife 
they  are  not  fubdivided  into  fmaller  ones,  in  wh<at- 
ever  waj^  they  are  prepared  or  examined.  Thefe 
primitive  cylinders  run  along  the  tendon  for  its 
whole  length,  and  are  folid  throughout ; that  is  to 
fay,  neither  vafcular  nor  hollow.  They  are  much 
fmaller  than  the  primitive  nervous  cylinders,  and 
are  tied  together  in  the  primitive  fafeia, 

'by  an''almofi;  imperceptible,  fubtle,  and  claftick 
cellular  membrane.  Thefe  primitive  cylinders  ap- 
'peared  to  me  of  the  Tame  fize  throughout  the 
whole  of  the  tendon  in  an  animal,  and  likewife  in 
all  the  tendons.  They  are  homogeneous'  cylinders, 
every  where  uniform,  neither  hollow,  nor  formed 
'of  fmall  veficles  or  globules ; in  a word,  they  are 
canals. 

All  the  refearches  I made  to  difeover  whether 
thefe  cylinders  werecompofed  of  other  fmaller  parts, 
were  totally  fruitlefs,  fo  that  I am  obliged  to  con- 
fider  them  as  non-organick,  primitive  folid  threads. 
Thefe  primitive  cylinders  then,  which  compofe  the 
tendinous  fubftance  in  its  lafl  decompofition,  being 
'many  of  them  united  together,  form  the  primitive 
tendinous  fafeite  ; and  it  is  from  feveral  of  thefe 
laft  that  the  tendon  is  at  length  compofed.  As  the 
cellular  membrane  which  binds  together  the  pri- 
mitive tendinous  cylinders  yields  eafily,  and  as  at 
the  fame  time  that  of  the  primitive  fafeia  itfelf  is 
tranfparent,  it  is  eafy  to  diftinguifh  the  progrefs  of 
'the  primitive  tendinous  threads,  and  this  progrefs 
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is  fo  very  like  that  of  the  primitive  nervous  cylin* 
ders,  that  it  would  be  difficult  to  diftinguifh  them. 
The  tendinous  threads  elongate,  and  form  undula- 
tions in  the  whole  fubftance  of  the  tendon,  and  the 
appearance  of  a fpiral  flrutflure  and  of  bands  in  the 
tendons,  as  well  as  in  the  nerves,  is  caufed  by  thefe 
undulations. 

Fig.  3.  reprefents  a primitive  tendinous  fafda, 
which  appears  formed  of  a vaft  number  of  primi- 
tive tendinous  threads.  Thefe  threads,  parallel  to 
each  other,  run  along  the  tendon,  forming  regular 
undulations,  from  whence,  as  has  been  faid,  arifes 
the  appearance  of  bands  or  fpires.  At  r,  r,  two  of 
thefe  threads  are  feen,  purpofely  feparated  from 
each  other  with  the  point  of  a needle. 

Fig.  4.  reprefents  another  tendinous  fafeia,  com- 
pofed  of  primitive  threads,  r,  r,  r,  obferved  in 
water,  and  ftripped  of  their  cellular  membranes. 
The  cylinders  here  are  neither  undulated  nor  wind- 
ing, becaufe  they  have  been  pulled  out,  and  de- 
ranged from  their  natural  fituation  by  the  needle 
with  which  I feparated  them.- 

My  refearches  into  the  flrudture  of  the  cellular 
membrane  of  the  nerves,  which,  as  we  have  feen, 
is  no  other  than  a web  of  very  fmall,  winding,  tranf- 
parent  cylinders,  led  me  to  think  that  the  cellular 
membrane  of  the  tendons  fliould  be  of  the  fame 
nature,  that  is  to  fay,  quite  filled  and  woven  with 
the  fame  cylinders.  I have  in  reality  obferved 
them  with  very  little  difficulty,  and  found  them  of 
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the  fame  fize  and  form  as  in  the  nervous  membrane, 
and  their  progreis  to  be  alike  in  both. 

Fig.  q.  reprefents  a fmall  portion  of  the  mem- 
brane, or  cellular  web,  of  a primitive  tendinous 
fafeia.  It  was  formed  of  a great  number  of  wind- 
ing cylinders,  of  which  a few  only  are  expreffed 
in  the  engraving,  that  they  may  be  the  better  diftin- 
guifhed,  and  are  indicated  by  the  letters  r,  r,  r,  r, 
r,  r,  r.  I obferved  them  with  the  fame  lens  with 
which  I obferved  thofe  of  the  cellular  membrane  of 
the  nerves,  and  the  primitive  tendinous  threads  of 
Fig.  4.  and  5.  explained  above.  The  fizes  of  thefe 
threads  of  the  tendon,  and  of  the  cylinders  of  its 
coat,  are  equal  to  thofe  of  the  winding  cylinders  of 
the  nerves,  and  almoft  equal  to  thofe  of  the  primi- 
tive tendinous  threads  themfelves,  fo  that  they 
may  be  all  regarded  as  pretty  alike  in  fize,  without 
falling  into  any  fenfible  errour. 


On  the  ’Tendinous  part  of  the  Diaphragm. 


Fig.  I.  of  Plate  VII.  reprefents  a portion  of  the 
diaphragm  of  a rabbit,  a,  p,  q,  r,  is  the  flefhy 
part ; a,  m,  r,  r,  the  tendinous  part;  n,  is  the  trunk 
of  a nerve  that  enters  the  diaphragm,  and  a^  r,  is  a 
vein.  What  deferves  attention  is,  that  the  nerve  n, 
has  all  its  ramifications  towards  the  flefhy  part  of 
the  diaphragm,  and  none  towards  the  tendinous 
part.  1 have  however  found  nerves  in  other  ani- 
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mals,  which  led  towards  the  tendinous  part ; but 
they  had  no  further  ramifications  in  their  progrefs 
towards  it ; and  I have  not  till  now  obfcryed  in 
any  cafe,  any  nervous  branch  which  ended  in  the 
tendinous  part,  as  happens  in  the  fiefiiy  one,  where 
they  decreafe  rapidly  and  difappear.  /,/,/,  are 
tfie  branches  of  the  nerve  0,  0,  0,  0,  are  the 
branches  of  the  vein  a,  r,  towards  the  flelhy  part, 
^,y,  are  very  fmall  branches  of  the  fame  vien,  run- 
ning inalmofi;  a firaight  line  along  the  tendinous  pjtrt 
of  the  diaphragm,  and  forming,  as  is  feen,  ^ very  few 
fmaller  branches,  u,  u,  n,  u,  u,  u,  u,  are  very  fmall 
'longitudinal  veflels  without  ramifications,  which, 
rifing  from  the  vien  a,  r,  run  along  the  tendinous 
part. 

The  tendinous  fubftance  is  bright  like  filver,  and 
tranfparent ; and  its  branches,  even  the  fmallefl;  of 
them,  are  opake.  If  the  fmalleft  thread  of  a nerve 
were  received  in  it,  it  would  be  eafily  feen  ; and 
this  very  difierent  mode  of  ramification  which  the 
nerve  aflumes  in  the  two  different'parts  of  the  dia- 
phragm, is  as  complete  a proof  that  the  tendons  do 
not  receive  nerves,  as  it  is  certain  that  the  mufcles 
do  receive  them  ; it  is  a complete  proof  that  thefe 
two  animal  fubftanccs  are  perfectly  different  from 
each  other  ; and  it  proves  the  falfity'  of  one  ever 
having  been,  or  having  ever  degenerated  into,  the 
other,  as  many  anatomifts  have  believed. 

The  phylical  reafon  why  the  nerves  do  not  ra- 
mify towards  the  tendinous  parts  of  the  diaphragm, 
and  why  the  velfels  fend  wry  few  rami-fications, 
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and  thofe  fcarcely  perceptible,  to  thefe  parts,  may,  I 
think,  be  principally  afcribed  to  the  lubftance  of 
the  tendons  itfelf,.  which  prefenting  a greater  ob- 
ftacle  than  the  flelliy  part,  does  not  allow  a great  and 
free  vegetation,  either  to  the  nerves  or  veffels. 

When  the  tendinous  part  of  the  diaphram  is  nice- 
ly examined,  as  well  with  the  naked  eye  as  with 
glalfes,'  the  ufual  fmall  fpots  and  bands  are  obferved 
in  it,  formed  in  the  accuftpmed  way,  of  undulating 
threads.  Fig.  2,  reprefents  a very  Imall  portion  of 
this  part  of  the  diaphram,  in  which,  obferved  with 
a very  flrong  lens,  is  feen  the  undulated  progrefs  of 
the  primitive  tendinous  threads. 

The  ramifications  of  the  blood  veffels  likewife  de- 

s 

ferve  fome  confideration.  The  vein  throws  out  all 
its  principal  branches  towards  the  fleflry  part  of  the 
diaphragm,  or  rather,  its  principal  ramifications  ; 
and  thefe  are  very  ^ fmall.  A vaft  number  however  of 
very  fine  veffels,  without  the  ulual  ramifications, 
and  almofl:  parallel,  run  in  a right  line  by  the  tendi- 
. nous  part,  and  pafs  into  the  oppofite  flefhy  part, 
where  they  ramify,  and  at  length  lofe  themfelves. 


On  the  StruHure  of  the  Mufcles. 

My  obfervations  on  the  tendons  led  me  to  ex- 
amine the  mulcles,  or  rather  their  elementary  fi- 
bres. The  ftrudture  of  the  mufcles,  when  obferved, 
is  more  regular  and  lefs  uncertain  than  that  of  the 
tendons,  although  obfervers  do  not  agree  as  to  all 
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the  particulars.  The  learned  Prochalka  deferves 
here  again  a particular  homage,  for  having  fup- 
plied  us  with  a fmall  work,  entitled,  de  Came  Muf- 
culari  ; Vindob.  1778,  in  which  he  leaves  us  very 
little  to  defire  on  this  fubjedl. 

This  Ikilful  profefiTor  finds  an  appearance  of  whit- 
ilh  wrinkles,  qn  examining  the  mufcular  fibres  with 
a very  flrong  lens,  and  is  perfuaded  that  they  are 
no  other  than  fuperficial  impielfions  made  by  the 
veffels,  cellular  cylinders,  and  perhaps  likewife  the 
nerves,  which  furround  the  fheath  of  the  mufcular 
fibres  themfelves.  He  is  of  opinion,  that  when  a 
mufcle  is  boiled  in  water,  thefe  vefifels  and  very  de- 
licate threads  fhorten,  embrace  the  fibre  here  and 
there,  and  imprint  on  it  the  whitifli  wrinkles  or 
crevices. 

Prochafka  reprefents  the  appearance  of  thefe 
wrinkles  by  Fig.  12,  of  Plate-I  V.  in  his  work,  and 
this  Figure  is  perfectly  fimilar  to  Figures  i a.nd  2 
of  Plate  VI.  of  mine. 

I pbferved  in  breaking  the  mufcle  by  degrees, 
with  very  fharp-pointed  needles,  that  it  is  at  length 
brought  into  very  fine  threads,  which  no  pains  can 
divide  again  into  lefiTer  ones.  I lhall  call  thefe  fila- 
nients  primiti-z'e  jieJJoy  threads, 

' Some  hundreds  of  thefe  threads  united  together, 
form  a fimple  fafcia,  which  I firall  call  primitive 
JicJhy  fafcia.  The  mufcle  is  at  length  formed  of  a 
great  number  of  thefe  fafci'<E. 

I examined  thefe  fielhy  fafcia  with  all  pdffible  at- 
teution,  and  with  lens’  of  -5V  part  of  an  inch  in  the 
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focus,  but  have  never  fucceeded  in  finding  a ftruc- 
ture  altogether  finiilar,  either  to  that  of  the  tendons, 
or  that  of  the  nerves.  The  greater  part  of  the  fmall 
white  fpots  that  ran  tranfverfely  acrofs  the  fafcia, 
were  curvilinear,  femicircular,  uniform,  and  unin- 
terrupted. 

Fig.  6,  Plate  VI.  reprefents  four  primitive  flefliy 
fafcisB,  in  contadl  with  each  other,  and  covered  with 
their  cellular  membrane.  Two  s,  s,  are,  as 
I have  faid,  fpotted  circularly,  and  in  the  two  others, 
r,  r,  a,  a,  the  fpots  feem  in  fome  places  to  form 
a certain  number  of  fmall  angles,  fuch  as  are  defcrib- 
ed  in  the  Fieure,  This  is  all  I could  obferve  to  a 
certainty. 

Fig.  7 reprefents  a primitive  flefhy  fafcia,  cover- 
ed like  the  four  others,  with  cellular  membrane, 
but  only  in  part.  I fucceeded  in  railing  this  cel- 
lular membrane,  as  it  is  defcibed  in  the  plate,  at  one 
of  its  extremities,  and  in  obferving  the  primitive 
flefhy  threads,  and  at  the  fame  time,  the  fmall  circu- 
lar fpots.  The  primitive  flefhy  threads  are  folid  cy- 
linders, equal  to  each  other,  and  very  perceptibly 
marked  at  equal  diftances,  with  refemblances  to 
fmall  crevices  or  wrinkles.  I could  not  perceive  a 
true  undulated  progrefs  in  thefe  threads,  and  the 
fmall  curvilinear  fpots  of  the  primitive  fafcia,  ap- 
peared to  me  to  be  occafioned  by  the  fmall  indent- 
ed marks  of  the  primitive  flefhy  threads,  w,  0,  r,  c, 
is  the  part  flill  covered  with  the  cellular  membrane; 
a,  e,  are  primitive  flefhy  threads,  feparated  from 
each  other. 

Fig. 
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Fig.  8,  reprefents  a primitive  flefhy  fafcia,  co- 
vered with  its  fheatb.  After  feveral  attempts,  I 
fucceeded  in  dripping  it  entirely,  as  it  is  drawn  in 
Fig.  9.  It  was  compofed  of  a very  great  number  of 
folid  homogeneous  cylinders,  which  were  inter- 
rupted at  equal  diftances,  by  very  fmall  marks  or 
lines,  which,  obferved  in  different  pofitions,  might 
have  paifed  for  fmall  globules.  I cannot  decide 
to  their  true  nature,  obfervation  not  carrying  me 
further.  Sometimes  one  would  fuppofe  thefe  ap- 
parent globules  to  be  fo  many  wrinkles,  formed  by 
the  contraction  of  the  threads  themfelves. 

I obferved  them,  both  immediately  after  the  ani- 

/ 

mal’s  dea’-h,  and  when  they  were  onthepoint  of  be- 
coming putrid.  Fig.  9,  does  indeed  reprefent  thefe 
cylinders  a little  undulated,  and  fo  they  appear  to 
the  naked  eye  ; but  they  could  not  be  in  their  real 
Fate,  after  the  preparation  they  underwent.  The  let- 
ters, r,  r,  r,  r,  exprefs  primitive  fleflry  threads,  a 
little  feparated  from  each  other,  and  forming  a re- 
union at  a. 

Thefe  fucceffive  obfervations  forced  me  to  allow 
feme  difference  betwixt  the  progrefs  of  the  tendinous 
cylinders,  and  that  of  the  flefliy  cylinders ; the*ap- 
pearance  of  fpots  in  the  primitive  flcfhy  fafcia;  like- 
wife  feems  a little  difierent  from  th^t  of  the  fpots 
of  the  tendons. 

I alfo  paid  a particular  attention  to  the  coats  and 
cellular  membrane  of  the  mufcles,  and  found  them 
to  be  formed,  as  in  the  tendons,  of  the  ufual  tranf- 
parent  winding  cylinders.  Fig.  10,  repreh^nts  a 
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fmall  portion  of  the  cellular  membrane  of  the  muf-r 
cles,  which  is  feen  to  be  no  other  than  a web  of  ve- 
ry fmall  cylinders,  m,  m,  r,  r,  fhows  their  pro- 
grefs  and  fize,  which  are  exadly  the  fame  as  in 
the  tendons  and  nerves. 


Difference  betwixt  Nervous,  tendinous,  and  Mufcular 

Subjiances, 

« 

After  all  that  has  been  faid  on  the  ftruclure  of 
the  nerves,  mufcles,'’  and  tendons,  thefe  three  fub- 
ftances  ought  readily  to  be  diflinguiflied  one  from 
the  other.  It  has  been  feen  that  the  nerves  are  com- 
pofed  of  tranfparent  primitive  cylinders,  which  ap- 
pear to  be  filled  with  a mucous  fubftance.  Thefe 
cylinders  are  much  larger  than  the  primitive  flelhy 
cylinders,  and  primitive  tendinous  cylinders,  fo 
that  it  is  abfolutely  impoflible  to  confound  them 
together.  The  primitive  nervous  fibres  have  ano- 
ther charadteriftick  in  their  progrefs  ; they  run  fer- 
pentining  and  undulating,  whilft  the  flelhy  fibres 
tend  very  much  to  aright  line. 

The  primitive  flelhy  threads  of  the  primitive 
nervous  cylinders  are  Inftantly  diftinguilhed,  not 
only  by  their  being  fo  very  fmall,  and  by  their  pro- 
grefs, but  likewife  by  their  folidity.  They  are  in 
no  way  either  veflels  or  canals,  but  folid  cylinders, 
homogeneous  throughout.  The  apparent,  ftrudture, 
not  only  of  the  fimple  primitive  flelliy  thread,  but 
’ likewife 
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iiktwife  of  the  flefhy  fafcia  itfelf,  is  befldes  altoge- 
ther different';  and  when  we  are  a little  accuftomed 
to  examine  them,  it  feems  no  longer  poffible  to  be 
miftakeii,  and  to  confound  one  with  the  other.  It 
is  true  that  the  primitive  tendinous  threads  have  an 
undulated  and  winding  progrefs,  like  the  primitive 
nervous  canals,  but  they  are  much  fmaller,  and 
like  the  flefhy  threads,  are  quite  folid,  fo  that  it  is 
impoffibleto  millake  them  for  the  primitive  nervous 
cylinders,  w^hich  feem  to  be  filled  with  a diflind: 
fubftance.  Neither  can  the  llefny  threads  be  eafily 
miflaken  for  the  tendinous  threads,  although  both 
of  them  are  folid  and  of  equal  bulk,  becaufe  the 
latter  are  evidently  diflinguifhed  by  their  . winding 
progrefs,  which  is  not  feen  jn  the  flefhy  threads; 
and  becaufe  they  do  not  alter  in  fize  or  fhape  on 
their  progrefs,  in  oppofition  to  the  flefhy  threads 
which  are  interrupted  continually  by  fmall  crifpa- 
tions  and  nodofities. 

Thefe  charadterifticks  being  once  well  eftablifh- 
cd,  I repeat  that  it  is  no  longer  poffible  to  confound 
thefe  three  animal  fubftances,  the  nervous,  the 
flefhy,  and  the  tendinous,  together.  I have  many 
rimes  made  the  proof  of  this,  without  ever  having 
been  deceived.  I employed  a perfon  to  put  the 
fmalleft  imaginable  particle  of  a nerve,  a mufcle, 
or  a tendon,  at  his  choice,  under  my  microfeope  ; 
thefe  particles  were  detached  with  the  point  of  a ve- 
ry fine  needle,  from  the  above  fubftances  fwimming 
in  water  ; a moment’s  examination  enabled  me  to 
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know  them  to  a certainty,  and  to  diftlnguifh  to 
which  of  the  three  fubflances  they  belonged. 

It  would  be  fuperfluous  to  dwell  on  the  impor- 
tance that  the  diftindtive  charadferifticks  I have 
fixed  on  the  primitive  flrudture  of  the  nerves,  muf- 
cles,  and  tendons,  may  be  of  to  anatomy,  and  to 
animal  phyiicks.  It  is  ftill  doubted  whether  many 
of  the  parts  endued  with  motion,  have,  or  have 
not^  mufcles.  No  one  can  be  ignorant  of  the  dil- 
pute  on  the  flefliy  fibres  of  the  uterus,  particularly 
on  the  exiftence  of  the  mufculus  orticularis  of  Ruifch. 
When  we  fee  an  Albinus  pafs  this  mufcle  in  filence, 
when  fpeaking  of  the  uterus  ; a Haller  who  cannot 
find  it ; and  Ruifch  himfelf  who  appears  to  difvaow 
it  in  his  old  age,  we  remain  in  fufpence  on  viewing 
the  excellent  refearches  a great  Englilh  anatomift 
has  made  into  this  mufcle  {a). 

All  the  difficulty  lies  in  knowing  whether  what  is 
by  fome  called  a mufcular  fubflance  in  the  uterus,, 
is  really  fo.  The  exiftence  of  a fubftance  in  this 
vifcus  is  inconteftible,  and  this  fubftance  by  fome 
is  faid  to  be  fleftiy,  whilft  others  openly  deny  it  that 
quality.  A very  fmall  particle  examined  by  a good 
obferver  in  a microfcope  will  decide  the  queftion. 
The  charadlerifticks  of  the  fleftiy  fibre  are  too  clear 
to  be  confounded  with  other  animal  fubftances. 

I 

The  nature  of  it  may  then  be  determined  in  a few 
inftants,  and  the  queftion,  wdiich  to  the  great  fcan- 
dal  of  anatomy  has  exifted  for  half  a century,  may 
be  decided. 

(a)  Hunter  de  Vtero  Gravida. 

The 
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The  fame  may  be  faid  of  the  other  parts  of*  the 

animal'  machine,  and  a like  trial  may  be  made,  when  ^ 

there  is  ia  doubt  whether  any  particular  part  does^  \ 

ordoes  not,  receive tendinous'fibres.  Thechara^erif-  I 

ticks  of  thefelafl  are'no  more  equivocal  than  theflefhy  * 

• ^ 

fibres,  and  a microfcope  may. determine  to  a certainty  \ 

whethcr‘fu'ch  parts  are  tendinous  or  not.  - 

In  a word,  *1  believe  ‘the  well  e^labli^hing:tb€'cha- 
ra(^:erifticks  of  the  three  fubflances,  the  nervous,  ! 
flefhy,  and  tendinous,  to  be  highly  advantageous; 
and  if  I had  found  myfelf  .in  favourable  -fit-uations,  ’I 
fhould  already  have  made^applications  which  would 
have  been  ufeful  to  the  knowledge  of  the^human  bo-  ' 
dy,  and  fhould  probably  have  diffipated  manydoubts, 
and  terminated  manyqueflions,  as  to  the  ftructure  of 
many  of  its  parts.  Wherever,  for  example,  there 
are  tendinous  fibres, -it' would  not  be  difficult  to 
explore  them,  and  to  afcribe  to  -every  part  the  tex- 
ture it  reallydias. 

I was  defirous  in  the  mean  time  of  examining,  ac- 
cording to' the  rules  1 have  eflablifhed  above,  what 
the  flr-udlure  of  the  fmall  blood-veflels  is;  and  in 
fpite  of  my  attention  and' patience  in  the  courfe  of 
my  obfervations,  I have'  not  been  able  till  now  to  ' 
fee  any  thing  that  might’ lead  me  to  fufpedl:,  that  ; 
there  'We're  either  nerves'  of  mufcles  in  the  textures 
of  their  coats.  I do  not  pretend  however  to  affert  any 
thing  decifive  on  the  fubjedl:,  and  even  wiffi  other 
obfervers  to  bufy  themfelves  upon  it,  and  to  fee 
whether  or  no  I have  been  miftaken.  But  they  will 
in  the  mean  time  allow  me  not  to  admit  of  thofe 
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t^ieories  that  have  a nervous  or  mnloiilar  ftruc- 
ture,  'of  which  they  fuppofe  the  blood  veflels 
to  be  formed,  for  their  bafis,  and  which  tircy  do 
not  fee. 

Many  things  have'‘been  written,  and  moft  of 
them  uncertain,  on  the  gangl'ions.  It  is  generally- 
believed  that  they  ferve  to  collect  the  medullary 
part  of  the  nerves,  and  to  furnilh  an  origin,  as  if 
each  of  them  were  a fmall  brain,  to  new  threads  of 
lierves.  By  entering  upon  a diort  inveftigation  of 
the  ganglions,  a good  obferver  may  eafily  know  the 
flrucfure  of  thefe  organs,  and  form  a truer  concep- 
tion of  their  uies,  which  feem  to  be  very  important 
ro  the  animal  economy. 

Were  1 in  circuniftances  more  favourable  to  this 
fl->ecics  of  obfervations,  I fliould  not  fail  to  examine 
all  thefe  parts,  and  flill  many  others,  which  I am 
obliged,  for  the  prefent  however,  to  leave  to  the 
induftry  of  other  obfervers.  1 fhall  only  fay  tw'o 
words  on  tendons.  Anatomifts  difpute  whether 
they  be  or  not,  an  elongation  of  flelhy  fubdance,  - 
that  is  to  fay,  of  the  fame  nature  as  mufcuiar  fi- 
bres. i can  take  upon  me  to  fay  that  I have  never 
fecn  a primitive  flefiiy  thread,  nor  a primitive  flelhy 
fafcia^  become  tendinous,  however  I have  multi- 
plied my  obfervations,  particularly  on  the  tendi- 
nous and  mufcuiar  parts  of  the  diaphragm,  in 
fmall  animals.  I have  feen  primitive  flefhy 
terminate  as  a flefhy  fubftance,  and  have  feen  pri- 
mitive tendinous  fafeia  introduce  themfelves  be- 
twixt the  fielhy  fafeitej  but  it  was  not  to  unite  their 
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fubftances  with  that  of  the  others^  In  a word,  one 
fafcia  does  not  begin  where  the  other  ends,  but 
they  introduce  themfelves  into  each  other,  like 
the  cogs  of  two  wheels  that  fallen  and  rife  one 
W'ithin  the  other  ; the  tendinous  threads  particu- 
larly, penetrate  a great  way  amongft  the  mufcular 
ones. 

On  the  primitive  winding  Cylinders  of  the  Animal  Body^ 
or  on  the  Cellular  Membrane. 

The  primitive  winding  cylinders  I have  difco- 
vered  in  the  cellular  membrane  of  the  nerves, 
tendons,  and  mufcles^  are  of  all  the  parts  or  or- 
gans that  I know  of,  in  the  animal  body,  the 
fmallefti  They  are,  as  has  been  feen,  much  fmaller 
than  the  finell  blood  velTels,  that  do  notallow  but 
one  globule  of  blood  to  pafs  at  a time<  All  the 
attempts  I have  made  to  reduce  them  into 
fmaller  cylinders,  have  been  inefFe(flual,  and  al- 
though they  are  obferved  with  glafles  of  the  great- 
ell  llrength,  they  appear  very  limple,  and  not  fur- 
rounded  by  other  fmaller  veffels. 

The  philofopher  who  is  not  fond  of  hypothefes, 
who  admits  no  other  llrudlures  or  parts  in  the  ani- 
mal body  as  certain,  than  thofe  which  obfervation 
has  difeovered  in  it,  will  find  no  difficulty  in  con- 
(idering  thefe  winding  cylinders,  as  primitive 
limple  principles,  not  compofed  of  other  lelTer 
ones.  This  is  a datum  of  which  obfervation  de- 
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kionftrates  the  realit}”',  and  from  which  vve  muff 
iet  out,  to  reafon  fuhdameritally  on  the  funftioivs  of 
the  organical  parts  of  a living  bod3\ 

One  general  purpdfe  of  thefe  winding,  cylinders 
may  be,  if  they  are  really  veffels^  to  nourilh  the 
parts  in  which  they  are  found,  or  which  are  fur- 
rounded  by  them:  According  to  this  hypothefis;' 
they  may  perhaps  ferve  for  the  nutFition  of  the 
primitive  cylinders,  as  well  nervous,  as  tendinous 
and  flefliy.  But  there  is  another  purpoie,  ftill  more 
noble,  and  perhaps  equally  important,  to  be  afcrib- 
cd  to  them;  the  principal  functions  of  life  may 
even  depend  on  them  the  fmailefl  changes  made 
in  thefe  organs,  may  caufe  the  utmoft  diforder  in 
the  animal  economy: 

My  experiments  on  poifons  have  Ihdwn  that 
they  bring  about  the  death  of  an  animal  in  an  un- 
known wayj  and  we  fecm  to  need  the  difcovery 
of  a principle,  an  organ  in  Ihort,  on  which  thefe 
poifons  ad:.  Who  knows  but  this  principle,  this 
organ,  may  confift  in  the  winding  cylinders  we  have 
obferved  ? But  what  can  be  expedled  from  an 
infenfible  fubftance,  and  one  on  which  poifons  do  not 
feem  to  have  any  adion  ? 

But  before  we  proceed  farthetj  we  mufl:  fee  whe- 
tiier  thefe  canals  or  cylinders  are  found  in  other 
parts  of  the  animal,  and  whether  they  form  a fyllem 
of  veffels  and  organs,  hitherto  unknown. 

We  firfl  obferved  them  in  the  external  cellular 
membrane  of  the  nerveSj  tendons,  and  mufcles.  I 
have  fince  fhown  how  they  may  with  eafe  be  found 
Voj..  IL  T in 
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ill  all  the  (Cellular  membranes  of  thcfe  organs ; fo 
that  their  whole  cellular  fybftance  is  a w'eb  of  wind-- 
ing  canals.  . ■ 

I have  obferved  that  when  the  primitive  nervous 
cylinder  is  covered  with  winding  cylinders,  its  lize 
is  more  than  double  what  it  is  when  it  is  ftripped* 
A great  number’  of  thefe  nervous  cylinders  form 
nerves,  which  are  larger  or  fmaller,  and  feveral  of 
thefe  nerves  are  ufually  united  together,  to  form  the 
very  large  ones.  All  thefe  nerves  have  proper  cel- 
1-ular  coverings  and  common  ones,  and  thefe  cover- 
ings are  made  of  winding  cylinders.  If  I now  fup- 
pofe  that  the  mafs  of  nerves  is  formed  of  two  parts 
of  winding  cylinders,  and  of  only  one  part  of  pri- 
mitive nervous  cylinders,  I do  not  think  I am 
much  miflaken.  By  applying  the  fame  mode  of 
rea-foning  to  the  tendons  and  mufcles,  it  will  be 
found  that  the  winding  cylinders  make  up  the 
greater  part  of  thefe  two  fubftances,  becaufe  the 
primitive  tendinous  and  flefliy  threads  are  of  the 
fame  fize  with  the  winding  cylinders,  and  thefe 
encreafe  their  mafs  by  ’ the  numberlefs  windings 
they  make  round  the  primitive  cylinders  of  thefe 
parts,  over  which  they  heap  themfelves. 

Some  hundreds  of  primitive  threads,  whether 
flclliy  or  tendinous,  form  the  primitive  fiifcia  ; and 
a great  number  of  thefe  at  length  form  the  mufcle 
or  tendon;  fo. that  I think  1 fhall  not  be  led  into 
an  errour  by  the  belief,  that  out  of  fix  parts,  of 
which  the  mufcles  and  tendons  of  an  animal  are 
coinpofed,  five'  of  them  are  winding  cylinders^ 

an^ 


and  one  only  the  primitive  threads  of  thefe  two 
fubftances. 

We  already  fee  that  according  to  this,  a great 
part  of  the  animal  folids  is  compofed  of  winding 
cylinders  ; it  remains  to  examine  whether  thefe 
xCylinders  are  found  in  other  parts.  This  refearch, 
Which  will  throw  a great  light  into  the  knowledge 
of  anatomyj  is  very  important. 

Firft,  it  is  natural  to  fuppofe,  that  if  thefe  wind- 
ing cylinders  are  generally  found  in  the  cellular 
membrane  of  the  nerves,  mufcles,  and  tendons, 
t,hey  ought  likevvife  to  be  found  in  the  cellular  fub- 
flance  of  other  parts ; and  as  the  membranes  them- 
fclves  are  no  other  than  cellular,  the  winding  cy- 
linders fnould  confcquently  be  found  in  thefe  mem*- 
branes.  It  would  be  tedious  to  give  a detail  here 
of  my  obfervations  on  thefe  parts  ; I referve  the 
doing  this  , for  another  occaiion.  It  will  be  fuffij- 
cient  to  fay  that  I have  found  the  w'hole  cellular 
fubftance'  to  be  formed  of  winding  cylinders,  in 
whatever  part  of  the  body  it  is  met  with.  I have 
found  them  in  the  membranes  of  the  brain,  in  the 
pleura,  the  peritoneum,  the  mefentery,  the  mediaf- 
tinum,  the  pericardium,  the  periollium,  and  the 
pericranium,  and  in  the  ligaments  of  the  liver  and 
other  vifeera.  The  membranes  of  the  arteries  and 
veins  are  formed  of  thefe  cylinders,  and  their  inter- 
nal coats  which  feem  fo  compadt,  are  wovea  with 
them.  All  the  cellular  fubftance,  the  facculi,  and 
the  veficles  which  contain  the  fat,  are  a web  of 
thefe  winding  cylinders;  In  a word,  I know  of  no 
part  in  the  body  ’which  has  a cellular  membrane. 
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and  does  not  Jirefent  thefe  winding  cylinders.  I 
Ihould  except  the  membranes  of  the  vitreous  and 
cryftalline  humours,  in  which  I was  not  able  to  ob- 
ferve  it ; and  alfo  the  lamina  of  the  tranfparent 
cornea,  which  did  not  prefent  them  to  me  with  cer- 
tainty. If  thefe  membranes  be  deflitute  of  winding 
cylinders,  they  muft  be  dlftingulflied  from  the  Or- 
dinary cellular  membrane,  and  are  of  another  na- 
ture. 

If  it  now  be  conhdered  that  the  cellular  fubftance 
is  found  in  all  the  organs  of  the  animal  body,  and 
that  all  the  folids  are  principally  compofed  of  it, 
it  will  readily  be  concluded,  that  the  winding  cylin- 
ders form  the  greater  part  of  thefe  folids,  and  that 
all  the  reft  is  very  trifling  when  compared  with  them. 

The  ufe  of  fo  great  a number  of  cylinders  is 
without  doubt  of  the  higheft  importance;  but  this, 
is  not  the  place  to  treat  of  It.  The  fubjedt  requires 
new  obfervations,  and  very  many  experiments,  the 
greater  part  of  which  I have  not  yet  made.  I have 
indeed  thought  that  the  matter  ot  which  they  feem 
to  be  formed,  is  a glutinous  fubftance  fimilar  In 
confiftence  and  colour  to  a gelly  or  a mucous  mat- 
ter. I am  fomewhat  apt  to  fufpc6t,  that  the  gelati- 
nous matter  which  is  drawn  from  the  animal  fub- 
ftance, is  nothing  elfe  than  the  matter  of  which  thefe 
winding  cylinders  are  foiTned.  But  I repeat  that  I 
have  not  yet  made  a fuEcient  number  of  experiments 
to  determine  with  certainty,  either  their  real  nature, 
or  the  ufes  to  which  they  may  be  deftined  in  the 
living  body.  It  is  enough  for  me  at  prefent  to  have 
cftablilhcd  the  exiftcnce,  flze,  and  extent  of  them. 

REFLEC-' 
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The  primitive  nervous  cylinder  is  abfolutely  fim- 
ple,  is  never  found  larger  or  fmaller  in  its  progrefs, 
and  is  not  fubdivided  into  leffer  branches.  It  appears 
befides  to  be  filled  with  an  homogeneous,  tranfpa- 
rent,  concrete,  matter  or  fluid,  which  feems  in  dif- 
ferent cafes,  to  form  itfelf  into  irregular  fpheroidai 
corpufcles,  more  or  lefs  elongated,  and  generally  of 
a much  fmaller  fize  than  that  of  the*red  globules  of 
the  blood. 


In  animals,  the  nerves  ramify  much  lefs  than  the 
arteries  and  veins,  and  their  ramifications  diminilh 
in  fize  much  more  than  thofe  of  the  blood- veflels  ; 
obfervation  has  therefore  eflabliflied  this  truth,  that 
there  is  a lefs  number  of  ramifications  of  nerves,  in 
any  given  part  of  an  animal  whatever,  a mufcle 
for  example,  than  of  veins  and  arteries  : it  follows 
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hence,  that  the  fpace  occupied  by  the  blood  veffcl? 
muft  be  much  greatet  than  that  occupied  by  the 
nerves. 

The  primitive  nervous  C5dinder  is  about  thrice  as 
large  as  the  primitive  blood-veffel,  and  this  laft  is 
about  four  times  as  large  as  the  primitive  flefliy 
thread.  Thus  is  the  primitive  nervous  cylinder 
about  twelve  times  the  fize  of' the  primitive , flelliy 
thread,  and  when  the  primitive  flei]:iy  fafci^  are  at- 
‘fentively  examined,  we  can  fcarcely  fay  that  we  ob- 
ferve  blood- veffels  in  them,  and  remain  uncertain 
whether  we  really  fee  nerves  in  them  or  not ; and 
it  is  abfolutely  impoffible  in  any  circumftance,  to 
fee  either  vciTel  or  nerve  proceeding  to  the  primitive 
flefliy  threads.  If  there  were  any  blood-veflfcl  ,or 
|hred  of  a nerve  betwixt  the  primitive  Cilefliy 
threads,  thefe  threads  would  not  meet  in-  Gontadt, 
as  they  adtually  do  for  their  whole  length  ; their 
diftances  would  be  rendered  four  times  greater  by 
the  blood-velfels,  and  tweh'e  times  greater,  by  th'e 
nervous  cylinders,  Thefe  would  be  much  more 
viiible  to  the  microfcppe,  on  account  of  their  fize  ; 
but  we  obferve  nothing  of  them.  The  flefhy  threads 
cbng  to  each  other  in  fuch  a way  for  their  whole 
length,  leaving  fcarce  any  fpace  betwixt,  that  we. 
can  fcarcely  perceive  the  very  fine  cellular  web,  or 
glutinous  principle,  that  fallens  them  together. 

We  may  I think  deduce  from  hence,  that  a mufi 
pie  is  in  the  greatefl  part  formed  of  primitive  flefliy 
threads,  and  in  the  leafl:  of  primitive  nervous  cylin- 
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ders.  The  blood  veffels  preferve  a medium  be- 
twixt thcie  two  quantities. 

We  may  likewife  reafonably  deduce,  that  the 
primitive  flefliy  threads  are  not  accompanied 
throuehout,  nor  environed  on  all  fides,  by  blood- 
veifels,  and  flill  lefs  by  nerves  ; and  I am  almofi  in- 
clined to  think,  that  an  entire  fleihy  fafeia,  fcarcely 
receives  any  primitive  blood-veffel,  or  primitive  ner- 
vous cylinder.  Hence  it  is  fcarcely  probable,  not 
to  fay  abfolutely  impolEble,  that  every  flefhy  thread 
can  receive,  either  a venous  canal,  or  a primitive 
nervous  cylinder.  Thefe  feem  to  be  the  natural  con- 

j 

fequences  of  immediate  obfei  vation,  and  of  the  very 
great  difproportion  there  is  betwixt  the  fize  of  the 
primitive  flefliy  threads,  and  that  of  the  minuteft 
blood-veffels,  and  the  primitive  nervous  cylinders. 

It  would  be  unaptly  objected,  that  the  primitive 
flefhy  threads  could  not  vegetate,  if  there  were  not  ' 
blood- veffels  to  nourifh  them  ; that  they  could  not 
contract,  if  there  were  not  nerves  throughout ; and 
that  they  would  not  be  fenfible,  if  they  were  not 
accompanied  throughout  by  primitive  nervous  ca- 
nals. It  is  needlefs  to  remind,  that  to  enable  any 
part  to  vegetate  or  encreafe,  it  is  fufficient  that  a fit 
humour  be  conveyed  to  this  part ; and  that  a hu- 
mour may  reach  a part,  by  other  veffels  than  by 
thofe  of  the  blood,  or  by  fimple  tranfudation.  The 
contraction  of  the  mufcles  does  not  neceffarily  fup- 
pofe  that  the  nerves  muft  penetrate  into  all  the  mi- 
nuteft part  of  a mufcle,  and  that  they  ought  to  touch, 
furround,  and  envelope  every  one  of  its  elementary 
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parts,  which  could  not  even  be  combined  by  the  or- 
dinary quantity  of  nerves.  Senfibility  is  in  the  muf- 
cles  in  general,  and  no  experiment  can  demonftrate 
that  the.primitive  flelhy  thread  is  fenfible,  and  much 
lefs,  that  it  is  fo  in  all  its  parts.  Our  fenfes  are  too 
blunt  to  reach  fo  far  as  this. 

The  confequences  we  have  juft  drawn  from  the 
primitive  ftrudfure  of  the  nerves  and  mufcles,  not 
only  do  not  favour  the  different  hypothefes  natural- 
ifts  have  imagined  to  explain  the  contraftion  of  the 
mufcles;  but  likewife  demonftrate  that  the  greater 
part  of  them  is  abfurd.  What  however  feems  very 
clear  is,  that  this  undulated  ftrudture  of  the  primi- 
tive nervous  cylinders,  and  of  the  fleffy  threads 
and  primitive  tendons,  ferves  admirably  well  to  refift 
very  violent  efforts  in  the  machine ; thefe  parts  being 
able  to  bear  a very  great  extenfion  without  breaking. 

An  important  queftion  now  prefents  itfelf,  which 
is  precifely  occafioned  by  the  very  ftrudture  ot  the 
primitive  nervous  cylinders.  It  is,  to  know  whe- 
ther the  nerves  are  irritable;  that  is  to  fay,  whether 
they  contracft  when  ftimulated  by  any  fubftance,  or 
when  any  of  the  mufcles  are  contracted  at  will.  All 
the  obfervations  and  experiments  hitherto  made  by 
thebeft  naturalifts,  affureus  that  the  nerves  are  not 
aCted  on  by  any  ftimulus,  that  is  to  fay,  that  they  do 
not  diminifh  in  length,  nor  alter  their  fize,  whether 
they  are  externally  pricked,  or  whether  the  animal 
employs  them  in  contracting  the  mufcles  : but  thefe 
ipx'periments  prove  nothing,  iinlefs  it  be  that  the 
external  co.it  of  the  nerves  is  in  thefe  cafes  altoge- 
ther ufelefs ; they  do  not  prove  that  the  internal 
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parts  of  theie  fame  nerves  is  motionlefs,  and  that 
the  primitive  nervous  cylinders  are  not  capable  of 
jdiortening  themfelves.  The  external  coat  of  the 
nerves  is  not  fo  formed  as  in  any  way  to  prevent 
an  ofcillatory  or  contracting  motion  of  their  primi- 
tive canals,  and  the  winding  ftruCture  or  progrefs 
of  thefe  cylinders  would  lead  one  to  fufpeCt  the  con- 
trary. 

But  it  muft  be  left  to  experiment  to  decide  on 
all  occafions  when  it  can  be  confulted  ; our  reafon- 
ings  very  feldom  exceed  the  limits  of  limple  con- 
jecture, even  when  they  feem  founded  on  the  com-t' 
pleteft  analogy. 

If  the  ^primitive  nervous  cylinders  change  their 
fituation  whenever  the  nerve  is  ftimulated,  the  fpi- 
ral  figure  which  refults  from  the  pofition  of  thefe 
cylinders,  ought  necelTarily  ro  be  more  or  lefs 
changed,  and  the  fpaces  betwixt  one  fpire  and  ano- 
ther, or  betwixt  one  band  and  another,  muft  be- 
come greater  or  fmaller  : it  is  at  leaft  certain,  that 
the  progrefs  of  the  primitive  nervous  cylinders  in 
a nerve  cannot  be  deranged,  without  the  fpires  be- 
ing deranged  likewife.  A common  lens  enables 
one  to  fee  the  fpires  of  the  greater  part  of  the 
nerves  very  well ; thus  is  the  obfervation  eafy,  and 
the  preparation  of  the  parts  for  the  experiment  not 
at  all  difficult.  1 principally  made  my  obferva- 
tions  on  the  nerves  of  the  diaphragm  of  fmall  ani- 
mals, fuch  as  rabbits,  and  on  the  crural  nerves  of 
frogs.  As  foon  as  I had  opened  the  animal,  1 em- 
ployed fome  one  to  Simulate  the  phrenick  nerves 

in 


in  the  thorax  of  the  rabbits,  and  the  crural  nerves 
at  their  going  out  of  the  vertebra?.  The  diaphragm, 
and  likewife  the  legs  and  feet  of  the  frogs  contracted 
themfelves.  At  this  time  I obferved  the  fpires  of 
the  nerves  with  fuch  attention,  that  the  Imalleft 
■change  in  them  could  not  efcape  me.  I examined 
the  nerves  of  the  diaphragm  at  their  mrautefl  rami- 
fications, where  the  fpires  are  the  molt  fimple.  I 
repeatedly  examined  ..the  fmall  nerves  in  frogs,  that 
4ire  fent  to  the  abdominal  mufcles,  and  in  which  the 
ipircs.are  yet  more  vifible.  But  whatever  diligence 
and  attention  I beftowed  on  then?,  I never  could 
perceive  any  alteration  in  their  fpires.  However 
violently  I flimulated  the  nerves,  and  however  great 
the  contraction  of  the  mufcles,  I invariably  found 
them  motionlefs,  and  at  the  fame  diftance  from  each 
other  as  before. 

Having  loll  the  hope  I had  conceived,  of  feeing 
fome  motion  in  the  fpires  of  the  nerves,  I pro- 
ceeded  to  the  laft  experinient  I had  to  make  on' 
thefe  organs,  which  was  to  examine  in  an  immediate 
way,  their  primitive,  nervgus  cylinders  themfelves. 
This  obfervation  colt  me  a great  deal  of  pains,  and 
I cannot  flatter  mylvlf.  tyith.  having  fo  nicely  obfer- 
ved the  abiolute  immobility  of  thefe  threads,  as  I 
did  that  of  the  fpires.  But  what  1 obferved  in  them 
did  not  indicate  motion,  and  as  they  have  always 
appeared  to  me  at  reft,  I Hiall  invariably  believe, 
till  fomc  one  llrall  be  more  fuccefsful  than  myfelf, 
that  thefe  primitive  nervous  cylinders  are  in  that 
ftate,  when  the  nerves  are  flimulated,  and  the  muf- 
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cles  contradt ; and  I fliall  believe  it  the  more  readily, 
as  I cannot  conceive  how  the  cylinders  can  undergo 
afenfible  change  and  vary  their  fituation,  whilft  the 
ipires  or  bands  remain  quite  motionlefs. 

This  Angular  ilrudture  of  the  nerves,  and  the  re- 
gular progrefs  of  the  primitive  nervous  cylinders, 
which  feemed  to  promife  fome  frefh  difcovery  as 
to  mufcular  motion,  and  fome  new  ufe  of  the  nerves 
themfelves,  leave  us  as  much  in  the  dark  as  before, 
and  only  ferveto  diminifli  the  number  of  hypothefes 
that  have  been  imagined  to  explain  the  contradlion 
of  the  mufcles  : fo  true  is  it  that  before  we  can  at- 
tain a kno’iiledge  of  the  truth,  we  muft  pafs  through 
all  the  errours  that  furround  it.  • The  fyftem  of  the 
vibrations  of  nervous  threads,  for  example,  feems 
no  longer  capable  of  being  fupported,  after  my  ob- 
fervations.  I fpeak  of  thofe  vibrations  that  are  ca- 
pable of  being  perceived  by  the  microfcope,  and  I 
give  up  to  metaphyficians  the  privilege  of  inventing 
invifible  ones. 

The  pretended  very  great  velocity  of  the  nervous 
fluid  feems  to  be  contradidted  by  that  inert,  vifcoiis 
fluid  or  matter  with  which  the  primitive  nervous 
cylinders  appear  filled.  The  confiderable  fize  of 
the  nervous  cylinders  and  blood- veflels,  when  com- 
pared with  the  primitive  flefhy  threads,  leads  me  to 
fufpedt  that  thefe  threads  are  not  put  in  motion,  in 
an  immediate  way  however,  either  by  the  blood,  or 
by  the  nerves.  In  a word,  we  are  not  only  ignorant 
of  mufcular  motion,  but  we  cannot  even  imagine 
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siny  thing  to  explain  it,  and  we  lhall  apparently,  be 
driven  to  haye  recourfe  to  fome  other  principle  ; 
that  principle,  if  it  be  not  common  electricity,  may 
be  fomething  however  very  analogous  to  it.  The 
electrical  gymnotus  and  the  torpedo,  if  they  do  not 
render  the  thing  probable,  rnake  it  at  leaf!  poffible, 
and  this  principle  may  be  believed  to  follow  the 
moft  common  laws  of  elejftricity.  It  may  likewife 
be  more  modified  in  the  nprves  than  in  the  torpedo 
and  gymnotus.  The  nerves  Ihould  be  the  organs 
defiined  to  conduCt  this  fluid,  and  perhaps  alfo  to 
-excite  it  but  here  every  thing  yet  remains  to  be 
done,  We  muft  firfi:  affurp  Qurfelvps  by  certain  ex- 
periments, whether  there  is  really  an  eleCtrical  prin- 
ciple in  the  contracting mufcles ; we  mufldetermine 
the  laws  that  this  fluid  obfervpsin  the  animal  body; 
and  after  all  it  will  yet  remain  to  be  known  what  it  is 
that  excites  this  principle,  and  how  it  is  excited. 
How  many  things  are  left  in  an  uncertain  flate,  to 
boflerity  ! 


Microfcopical  Errours  ; and  Confeqtiences  deduced  fronf 
Microfcopical  OhfervaUons. 


Such  have  been  my  obfervations  on  the  ItruCture 
of  the  nerves,  tendons,  and  cellular  membrane,  and 
my  conjectures  on  fome  of  the  ufes  of  thefe  parts. 
I have  fo  contrived  as  to  give,  to  my  principal  ob- 
fervations at  Jealt,  ail  poffible  ce|:tainty.  I have  en- 
deavoured 
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deavoured  to  render  them  as  hmple  as  poffible,  and 
have  ellabliflied  them  by  diredtand  diverfified  expe- 
riments. 

There  is  a great  difference  betwixt  a microfeopi- 
cal  obfervation,  and  a microfcopicai  experiments  i 
The  firfl  is  no  other  than  a limple  reprefentation  of 
an  objedb,  in  the  circumflances  in  which  we  oblerve 
it  ; the  lecond  is  the  analyfis  of  the  reprefentation 
of  this  objedtj  by  which  we  are  affured  that  an  ob- 
jedt  of  fuch  a nature,  and  not  of  any  other,  does  ac- 
tually exift.  In  the  firft  cafe,  we  limply  feel  an  im- 
prefSon  of  the  light,  or  view  at  meft  nothing  more 
than  an  image  ; in  the  fecond,  we  judge  of  the  na- 
ture of  an  objedt  by  the  image  it  prefents  to  us. 
Every  one  is  capable  of  diflinguifliing  with  the  mi- 
crofeope  ; but  few  know  how  to  judge  of  the  things 
they  fee.  Extenfivc  knowledge,  and  the  greateff  faga- 
city,  are  requifite  to  an  obferver,  to  conceive  the  ex- 
periments that  neceffarily  conduct  to  a true  ac- 
quaintance with  a real  objedt. 

There  is  a fpecies  of  errour  into  which  even  the 
mofl  pra^ifed  obfervers  may  eafily  fall.  All  our 
opinions  on  bodies  are  no  more  than  fimple  compa- 
rifons  ; that  is  to  fay,  we  judge  that  fuch  a bodv, 
feen  with  the  microfeope,  is  of  fuch  a nature,  and 
not  of  any  other,  becaufe  it  prefents  itfelf  to  us 
under  the  fame  forms  or  appearances,  under  which 
we  are  accuflomed  to  fee  fome  objedt,  when  we  ex-, 
amine  it  with  a microfeope,  that  is  already  known. 

It  is  morally  impoffible  that  two  images  flrould 
be  every  way  alike,  and  that  the  external  objedls 
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they  rcprcfent  fliould  be  every  way  different.  An 
obferver  of  penetration,  if  two  objects  are  not  fi- 
milar,  will  at  length  find  fome  difference  in  the  ap- 
pearance of  them,  and  will  avoid  an  errour.  But 
how  much  induftry  and  attention  muff:  he  not  ne- 
celTarily  employ  ? This  however  is  not  the  moft 
dangerous  Ihoal,  although  very  enlightened  ob- 
fervers  fometimes  run  aground  upon  it.  It  fome- 
times  happens  that  we  fee  a certain  objetfl  with  a 
microfeope,  wdiich  feeins  to  agree  in  every  refpedt 
with  the  bodies  we  are  befl;  acquainted  with,  parti- 
cularly when  the  ftrudlure  of  thefe  bodies  is  not 
very  commom  It  then  feems  impoffible  to  us  that 
an  image  can  have  fo  fingular  and  perfect  an  agree- 
ment with  objects  that  we  know,  and  that  the  object 
which  furnilhes  it  can  be  notw'ithflanding  of  a per- 
fedtly  different  nature  ; it  is  not  impoffible  howe- 
ver but  that  this  may  happen.  When,  afterwards, 
the  images  that  are  reprefented  are  irregular,  and 
thefe  irregularities  arc  fomany  confequences  refult- 
ing  from  the  objedt  w^hich  we  figure  to  ourfelves  to 
exilt,  we  have  not  a moment’s  doubt,  and  yet  may 
ffill  be  deceived. 

To  prevent  the  fpringing  up  of  thefe  errours  , it 
is  abfolutely  necefl'ary  to  analyfe  the  obfervation  it- 
ielf  ; that  is  to  lay,  to  make  a microfcopical  expe- 
riment capable  of  afluring  us,  that  the  objedt  is  in 
reality  luch  as  the  microfeope  has  figured  it  to  us.- 
This  is  the  moft  difficult  part  of  the  undertaking, 
?ind  this  is  w'hat  makes  a difference  betwixt  obfer- 
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vation  and  obfervation,  betwixt  obferver  arki  ob* 
fervcr.  - . . 

A fimple  bare  obfervation  does  not  admit  a full 
confidence,  even  although  it  be  made  by  a cele 
brated  obferver,  becaufe  it  tacitly  fuppofes  that 
there  is  ancceffary  and  exclufi-ve  agreement  betvyixc 
the  image  reprcfented  by  the  mierpfeope,  and  the 
real  exterior  objedt ; which  is  not  always  the  cafe* 
The  image  reprefented  by  the  microfeope  may. agree 
with  feveral  objedls  at  the  fame  time,  and  it  belongs- 
to  the  ioduftrioiis  obferver  to  determine  which  is 
the  real  exteriour  objedl  it  reprefehts  and  corref-; 
ponds  with.  It  i.s  then  not  fufficient  to,fay,  I have 
feen  fo  and  fo.  The.circumllances  mull  be  deter-, 
mined,  and  the  obfervation  varied  a thoufand  diffe- 
rent ways  ; it  mull  in  Ihort  be  analyfed,  and  the  ex- 
periments rendered  decifive. 

Of  ail  microfcopical  obfervations,  I know  of  no 
one. that  can  eafier  lead  the  m’oll  confummate  and 
[x;netrating. obferver  into  an  errour,  than  the  exter- 
nal flruclure  of  the  nerves,  in' all  of  which  it  feems 
im^wlTible  for  us  not  to  dillinguilh,  and  that  very 
conllantly,  a fpiral  form  of  the  utmod  regularity^ 
The  more  we  obferve  them,  whether  they  be  large 
or  fmall,  fimple  or  compofed  ; whether  we  exa- 
mine their  principal  trunks,  or  their  lead  vifiblc 
branches  ; we  reitiain  more  and  more  perfuaded  of 
their  having  a condant  fpiral  drudture..  Their  very, 
irregularities  ferve  as  proofs  that  they  are  all  of 
this  form,  rather  than  they  tend  to  undeceive  us.. 
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They  not  only  conciliate  themfelves  to  this  ftrtic- 
ture,  but  beome  fb  many  luminous  confequenceS 
of  it. 

The  ftrudlure  of  the  nerves  I have  examinedy 
tends  greatly  to  a doubt,  even  of  thofe  obfervationsi 
that  appear  the  moft  conftant  and  certain,  and 
fhould  at  once  infpire  us  with  moderation  and  mif- 
truft,  A haughty  and  confident  tone  only  becomes 
an  ordinary  obferver,  quite  ignorant  of  the  innu- 
merable circumilances  which  may  deceive  him,  and 
is  frequently  the  character  of  a vifionary,'  who  is 
more  eloquent  than  judicious ; of  a learned  man 
who  loves  rather  to  divine  nature  in  his  iludy^  than 
to  confult  her  where  fhe  is  ; or  rather,  of  One  who 
is  fond  of  fubllituting  dreams  and  vifions,  to  truths 
and  matters  of  fadl.  A fingle  experiment,  one 
lonely  obfervation,  has  often  reduced  to  vapour^^ 
whole  libraries  of  fuch  philofophical  romances  ; and 
to  the  lhame  of  our  age  be  it  faid,  they  are  flill  mul-^ 
tiplied,  and  perfons  are  found  who  arc  fond  of  lof- 
ing  their  time  in  reading  them. 

No  part  of  what  I have  juft  now^obferved  can  be 
applied  to  the  celebrated  Dr.  Monro  of  Edinburgh. 
He  has  not  fought  to  divine  the  nature  of  the 
nerves,  but  has  examined  into  it ; neither  has  he 
invented  vain  hypothefes,  but  has  confulted  nature 
herfelf.  It  he  has  been  notwdthftanding  miftakeny 
it  can  only  be  obferved,  that  errour  is  more  accef- 
fible'  than  truth.  Truth  is  fimple,  errour  is  in- 
finite ; or  rather,  if  truth  exprefles  kfelf  by  unityy 
errour  is  capable  of  exprefiing  itfelf  by  infinity,  or 
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at  leaft  in  fo  extenfive  a way  as  nearly  to  approach 
it.  It  is  certain,  in  relation  to  us,  that  errour  af- 
fumes  all  the  appearances  of  truth,  and  may  feduce 
us  a thoufand  different  ways.  To  be  latisfied  of 
this,  it  will  be  fufficient  to  read  the  hiflory  of  hu- 
man errours.  The  greatefl;  philofophers  have  not 
been  exempt  from  them,  and  the  inoft  enlightened 
nations  have  fallen  into  errours  that  have  conti- 
nued as  long  as  themfelves. 

The  efforts  then  that  man  makes  to  come  at  the 
truth,  are  a kind  of  game  of  hazard,  in  which  the 
•probability  of  falling  into  an  errour  is  very  great, 
and  that  of  attaining  at  a truth  very  fmall.-.  Thofe 
who  arrive  the  lateft  are  leaft  fubjedl  to  err,  fince 
they  profit  by  the  errours  of  others,  by  finding  the 
number  of  cafes  that  lead  to  them  diminifhed. 
Hence  arifes  the  impoflibility  of  a work,  comp- 
lete, and  original  in  all  its  parts,  being  produced 
by  one  man,  in  a fingle  age. 

I hope  the  enlightened  reader  will  pardon  me 
this  fmall  digreflion  on  microicopica,!  errours,  and 
that  he  will  look  upon  it  as  a kind  of  apology  dor 
my  work  icfelf,  which,  whatever  care  I have  taken 
to  beftow  the  attention  of  which  I am  capable,  and 
which  my  circumftances  have  permitted  me,  on 
my  ol>fervations,  I do  not  think  free  from  human 
imperfedtions.  And  where  is  the  obferver  who  can 
ever  affure  himfelf  of  having  feen  every  thing,  and 
if  I may  fo  exprefs  myfelf,  of  having  exhaufted 
nature,  ip  the  firft  trials  he  may  have  made,  on  fo 
many  fmall  and  diftindt  parts  of  the  animal  body  ! 
Vol.  II.  U After 
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After  a century  of  obfervations  made  on  the  blood 
by  fo  many  good  obfervers,  from  Lewenhoeck 
down  to  Father  della  Torre,  we  Hill  feem  ignorant 
of  the  figure,  compofition,  fize,  and  ftrufture  of 
the  corpufcles  that  give  a red  colour  to  this  fluid: 
this  will  be  feen  in  my  microjcopical  obfervations, 
when  I determine,  imperfed:  as  they  are,  to  make 
them  publick.  It  will  now  be  fuflicient  to  excite 
the  attention  of  naturalifls  on  thefe  fubjeds,  and  to 
give  a necelTary  impulfe  to  the  moft  fivilful  obfer- 
vers, to  the  end  that  they  may  beftow  their  in- 
duflry  on  a fubjed  fo  important  to  the  under-, 
ftanding- the  mechanifm  of  the  animal  machine. 
When  I fhall  myfelf  return  to  thefe  matters,  with 
a mind  tranquillized  and  refrelhed,  I may  add 
many  important  things,  that  may  have  efcaped  me 
the  firfl  time;  and  may  corred  others  which  I now 
think  have  been  well  obferved.  The  true  merit  of 
a naturalifl;  is  in  proportion  to  the  number  of  dif- 
coveries-  lie  has  made,  and  to  the  difficulty  and  im- 
portance of  them.  Man  is  liable  to  errours,  and 
they  fliould  therefore  be  pardoned  him.  They 
mu  ft- be  cfonfidered,  to  adopt  the  language  of  geo- 
metricians, 2.%  quantitates  evanefeentes,  in  comparifon 
to  the  difeoveries ; when  thefe  laft  are  many,  life- 
ful,  and  original.  Dices  enim,  (fays  the  great 
Hdller)  cum  fide  autorem  ejfe,  cum  quo  naturam 
pus  confentire  videbis,  ^c.  But  when  thefe  difeo- 
verles  are  not  found  in  a book,  errout  entirely  dif- 
credits  the  work,  and  its  authour.  The  leaft 
blameable  is  the  man  who  copies  truths  already 
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|)ubUfhed,  without  adding  erroiJrs  to  them ; but 
his  name  will  not  be  handed  to  pofterity,  becaufe 
it  will  be  indebted  to  him  for  nothing  new,  which 
may  ferve  to  recall  the  recollection  of  him. 

Nothing  but  Ignorance  and  envy  can  Mffibly 
confound  the  merits  of  thefe  two  claffes  of  writersj 
and  unjuftly  attribute  to  one,  what  the  other  alone 
is  deferving  of ! 


Obfervaiions  oH  the  tiairs,  Epidermis,  Nails,  Bonei'^ 

and  Fat. 

t 

If  

; The  learned  Edinburgh  profeffor,  after  having 
^ examined  the  parts  of  animals  that  are  molt  com- 
l pofed  and  mod  interefting,  thofe  on  which  we  have 
^ remarked  above,  extends  his  obfervations  to  many 
other  parts,  lefs  important  if  you  pleafe,  but  which 
on  that  account  are  not  better  known  ; fuch  as  the 
nails,  hairs,  epidermis,  &c. 

He  finds  nervous  fpires  llkewife  in  thefe  parts, 
or  pretends  rather  that  they  are  compofed  of  ner- 
vous cylinders,  although  he  agrees  befides,  that 
their  nervous  fubflance^is  not  fenfible;  that  is  to 
fay,  that  the  nerves  woven  ia  them  are  not  organs 
of  feniatlon,  as  they  are  in  general  in  all  the  other 
parts  of  the  animal  body.  The  opinion  of  Dr. 
Monro  is  by  no  rneans  abfurd,  although  it  may  be 
falfe  on  the  fide  of  obfervation ; bccaufe  it  is  cer- 
tain, that  many  of  the  parts  which  are  fenfible,  and 
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provided  with  nerves,  harden,  offify,  and  lole 
their  fenfibility.  But  does  obfervation  clearly  de- 
monftrate  that  all  thefe  parts  have  been  eompofed 
of  nerves  ? ^ 

Dr.  Monro  aflures  us  that  thefe  organical  parts 
are  woven  with  cylinders  entirely  limilar  to  thofe 
of  which  he  believes  the  nerves  to  be  eompofed. 
This  refeniblance  can  only  have  a relation  to  the 
iize  and  refpedtive  figures  of  the  part,  fo-  that  the 
confequence  he  wiflies  to  deduce  from  it,  is  neither 
a demonftrated,  nor  an  eft'ablilhed,  truth.  But 
though  it  Ihould  even  be  proved  that  all  thefe  parts 
are  eompofed  of  winding  cylinders,  in  every  refpedt 
like  thofe  that  furround  the  primitive  nervous  cylin- 
der, it  docs  not  on  that  account  follow,  that  they 
mufi;  be  eompofed  of  nerves,  nor  that  they  muft  ne- 
ceflarily  accompany  the  nerves  in  thefe  parts;  fince 
we  have  fecn  above  that  the  cylinders  which  Ter- 
pentine and  run  along  the  nerves,  although  they 
form  the  coats  of  nerves,  are  not  fo  in  themlelves. 
The  cellular  fubfiance  in  the  body  is  quite  woven 
with  theie  cylinders,  and  is  neverthelefs  not  com- 
pofed  of  nerves. 

But  this  does  not  render  the  Dodfor^s  obfervatiort 
unworthy  attention.  If  ail  the  parts  in  the  body 
•had  the  fame  flrudture,  if  they  were  all  eompofed 
of  winding  cylinders,  and  if  thefe  tylinders  w^cre  iii 
all  ot  them  ot  the  fame  fize,  the  knowing  that  there  is 
a general  primitive  texture  common  to  all  the  folid 
parts  of  the  body,  would  however  be  an  excellent 
difeoverv. 

Let 


Let  me  examine  then  the  reality  of  this  particu  - 
iar,  and  in  the  coiirfe  of  my  obfervations,  pay  as 
icrupulous  an  attention  as  I can  to  thefe  fmall  bodies, 
which  can  fcarcely  be  dillingulllied  with  the 
ftrongell:  glaffes. 

My  firft  obfervations  relate  to  hairs.  I fliall  onl^* 
mention  a few  of  the  principal  of  them  ; as  many 
as  are  neceffary  to  give  a general  idea.  I took 'a 
hair,  and  cleanfed  it  feveral  times  by  palling  it 
fllghtly  acrofs  a piece  of  fine  linen  moillened  with 
water ; I then  examined  it  with  lens’  of  different 
llrengths,  employing  fome  that  magnified  400 
times,  and  fo  upwards  to  700,  arid  have  invariably 
feen  the  fame  flrudture,  and  the  fame  compofitiom 
Fig.  I.  Plate  I.  reprefents  an  end  of  an  hair,  in 
which,  towards  its  axis  at  d,  a,  I obferved  a dark 
fpot,  which  was  interrupted  towards  the  middle. of 
its  length.  All  the  reft  of  the  hair  was  of  the 
colour  of  tranfparent  amber.  It  appeared  to  be 
woven,  and  formed,  or  covered,  wdth  fmall  inter- 
rupted cylinders,  winding  in  the  manner  of  intef- 
tines.  Among  thefe  cylinders,  there  v/ere  here  and 
there  very  fmall  globules,  the  diameters  of  which 
did  not  exceed  thofe  of  the  cylinders  themfelves, 
and  thefe  globules  were  In  feveral  places  lituated 
betwixt’  the  intervals  of  them.  The  figure  men- 
tioned above  reprefents  all  this  very  clearly. 

I brulfcd  the  hair  m,  tow'ards  one  of  its  ex.- 
trepities,  and  it  feemed  to  me  to  be  formed  of  fc- 
veral  irregular  rugged  trunks,  compofed  of  groups, 
or  bundles,  of  very  fmall  winding  cylinders.  Fig. 
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2.  reprefents  one  of  thefe  trunks,  which  I bruifed 
more  than  I had  done  before.  I found  it  as  it  is 
feen  in  the  figure,  that  is  to  fay,  formed  of  winding 
cylinders,  with  many  globules  or  round  bodies, 
difperfed  over  them. 

Fig.  3.  reprefents  a fmall  portion  of  the  hair  of 
Fig.  2.  feparated  with  the  point  of  a needle  ; in  it 
are  feen  feveral  globules  detached  from  the  wind- 
ing cylinders. 

Fig.  4.  fhows  another  fmall  portion  of  the  hair  of 
Fig.  2.  which  is  pretty  much  like  the  other.  How- 
ever when  I looked  at  it  after  I had  wetted  it 
well  with  water,  it  was  become  like  an  irregular 
tranfparent  pellicle,  in  which  there  fcarcely  remain- 
ed any  traces  of  globules  or  winding  cylinders ; 
but  after  I had  left  it  to  dry,  it  foon  recovered  its 
firfl  fhape,  appearing  as  it  does  in  Fig.  4. 


(Xn  the  Tr-anfpiration. 

The  learned  Father  della  Torre,  who  has  bulled 
himfelf  fo  much  in  obferving  the  minuted  parts 
of  the  animal  body  with  very  ftrong  lens’,  allures 
us  of  his  having  difeovered  that  we  tranfpirc 
through  the  epidermis,  an  immenfe  quantity  of  i 
fmall,  tranlparent,  differently  fnaped  lamina.  Thefe 
lamina  heaped  fome  over  the  others,  compofe  the 
fcales  of  the  cuticule,  which  he  fays  is  interwoven 
with  lymphatick  veffels,  Laflly,  he  adds,  that 
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thefe  fmall  laminse  are  everi  feen  with  the  naked 
eye,  in 'the  vifeous  humour  that  covers  the  Ikin  of 
eels.  \ 

In  imitatiorl  of  Father  della  Torre,  I wafhed  diie 
of  my  fingers  well  in  feveral  waters,  and  haVirig'  re- 
peatedly dried  it,  applied  it  to  a glafs,  keeping  it 
there  for  fome  time,  till  the  glafs  became  foiled 
with  it.  On  making  ufe  of  a ftrong  lens,  which 
magnified  upwards  of  700  times,  I could  dillinguifh 
nothing  befides  very  fmall  tranfparent  globules, 
which  neither  dried  nor  difappeared,  as  aqueous 
vapours  do,  but  continued  the  fame  on  the  glafsi 
Although  there  were  feveral  that  touched  each  other, 
they  did  not  unite  their  fubflances,  to  form  larger 
ones.  They  were  all  of  the  fame  fize  and  equally 
round,  as  is  feen  in  Fig.  6.  which  induces  me  to 
believe  that  they  are  not  a pure  aqueous  vapour,  but 
rather  a grofs  oily  fubftance.  They  are  about  folir 
times  fmaller  in  diameter  than  the  red  globules  of 
blood.  Fig.  7.  reprefents  the  fize  of  a globule  of 
blood,  feen  with  the  fame  lens  as  the  globules  of 
Fig.  6.  ' 

I repeated  thefe  experiments  a great  many  timesj 
on  the  tranfpiration  of  the  epidermis  of  many  other 
parts,  and  could  only  obferve  the  globules  of  which 
I have  fpoken. 


On  the  Gluten  of  Eelsi 

Being  defirous  of  examining  the  gluten  of  the  fkirl 
of  eels,  I had  feveral' brought  me  of  different  fizes, 
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and  found,  after  taking  the  gluten  in  a very  fmall 
quantity,  and  diluting  it  a little  in  water,  that  it  was 
formed  of  uniform  irregular  bladders,  filled  with 
very  minute  fpheriodal  corpufcles,  as  they  are  de- 
fcribed  by  Fig.  8. 

I fuffered  them  to  dry  on  the  glafs,  and  they  then 
appeared  as  they  are  feen  in  Fig.  9,  that  is  to  fay, 
more  irregular  than  before,  with  large  tranfparent 
edges  all  round  them,  with  irregular  corpufcles  feat- 
tered  in  diflTerent  parts  within. 

I broke  two  or  three  of  thefe  bladders  or  veficles, 
and  a great  number  of  very  fmall  corpufcles  poured 
from  them,  as  is  feen  in  Fig.  1 1. 

The  veficle  a.  of  Fig.  10,  reprefents  one  of  the 
veficles  of  Fig.  9,  in  which  an  oviform  body  is  ob- 
ferved,  with  a fpot  in  its  middle.  At  its  fide  is 
placed  a globule  of  blood,  c,  by  way  of  comparing 
their  relative  fizes, 

• A - 

✓ 

' On  the  Epidermis^ 

After  hziving  repeatedly  wafhed  one  of  my  fingers 
with  great  care,  I detached  from  the  epidermis 
feveral  very  fine  laminae,  which  had  fcarcely  a 1^’fi- 
ble  thicknefs,  with  a razor.  Fig.  1 2,  of  Plate  VIIL 
teprefents  one  of  thefe  fragments  examined  with  a 
very  ftrong  lens.  It  appeared  to  bg  a web  of  winding 
cylinders  which  approached  each  other,  and  retreat- 
ed, with  great  order  and  regularity  : very  fmall  glo- 
btiles  'vyere  here  and  there  diftinguilhed  in  it.  I noiv 

covered 
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covered  one  of  thefe  laminae  with  water,  in  whlqh 
ftate  it  appeared  more  tranfparent,  and  the  cylinders 
and  globules  were  feen  more  diftindfly  than  before. 

I employed  glaffes  which  magnified  700  times  in  dia- 
meter, but  could  perceive  nothing  more.  Neither 
hole  nor  porofity  could  be  diftinguiflied  with  the  nii- 
crofeope,  fo  that  I can  venture  to  fay,  that  thofe 
who  believe  they  have  feen  pores  in  the  epidermis, 
are  abfolutely  deceived.  Lewenhoeck  was  the  firft 
to  lead  other  obfervers  into  this  errour.  Not  that  I 
wifti  to  affert  that  there  really  are  none,  I only  fay  / 
that  they  are  not  obferved  with  the  microfeope.  It 
is  very  probable  that  the  lymphatick  veffels  which 
Father  della  Torre  fays  he  obferved  in  the  epidermis, 
in  the  form  of  net-work,  are  no  other  than  my 
winding  cylinder's  ; and  1 think  them  badly  deferib- 
cd  in  Fig.  7,  of  Plate  XII.  of  his  work,  and  that  they 
do  not  form  a net-work,  as  he  wiflies  to  believe. 


On  the  Nails,  ■ 

j 

I detached  a very  fine  lamina  from  one  of  my 
nails,  with  a razor,  and  on  examining  it  with  very 
flrong  lens’,  fqund  it  to  be  formed  of  the  ufual 
winding  cylinders.  They  appeared  here  however  a 
little  clofer  than  ufual,  and  perhaps  fomewhat  fmhl- 
ler.  I found  the  ufual  globules  fcattered  amongft 
them.  Fig.  14.  reprefents  a fmall  portion  of  a nail, 
whjch  I examined.  I then  covered  another  portion 
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with  water,  and  obferved  it  in  this  date.  It  feerried 
to  me  that  the  winding  cylinders  were  diminilhed  in 
number,  and  were  in  fome  meafure  llraightened. 
Every  thing  appeared  more  tranfparent  and  homo- 
geneous, as  is  reprefented  by  Fig.  15. 


On  the  Bones  and  'Teeth, 

The  very  bones,  and  the  enamel  of  the'  teeth  it- 
felf,  are  compofed  of  the  ufual  winding  cylinders; 
I have  not  thought  it  neceflary  to  deferibe  them  par- 
ticularly by  figures.  The  only  difference  I obferv- 
ed was,  that  the  winding  cylinders  which  compofe 
the  enamel  of  the  teeth,  are  Ihorter  and  better 
united  together. 


I 

On  the  Fati 

1 wifhed  likewife  to  examine  the  fat,  and  obferv- 
ed that  of  feveral  animals  in  its  natural  ftate.  I 
found  betwixt  the  laminae  of  the  cellular  membrane 
an  infinite  number  of  fmall  bags  or  bladders,  which 
differed  in  fize  in  different  animals.  Thefe  veficles 
were  filled  with  fat,  or  with  an  oily  humour,  either 
more  or  lefs  concrete,  or  quite  liquid.  The  vefi- 
cles were  heaped  fome  over  the  others,  and  covered 
and  furrounded  on  all  fides  with  winding  cylinders, 
as  is  feen  in  Fig,  19,  of  Plate  VIll.  By  the  means 
of  warm  water,  and  a few  pricks  of  a needle,  I con- 
a trived 
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trived  to  feparate  from  thefe  vcficles  feveral  of  the 
winding  cylinders,  and  I then  perceived  a bladder 
-formed  by  a very  fubtile,  tranfparent,  homogeneous, 
humour,  filed  with  fat,  as  at  Fig.  20.  could  not 
obferve  any  thing  fallened  to  it,  nor  any  excretory 
_ or  fecretory  veflels,  whatever  attention  I paid  to  it. 

I compreffed  fome  of  thefe  veficlcs  belonging  to 
fifhes,  filled  with  oil,  and  obferved  in  thefe  cafes, 
that  the  oily  fubftance  tranfudes  on  all  fid'es,  and 
regularly,  through  the  fides  of  the  veficle. 

The  fat  of  different  animals,  as  well  with  warm 
.blood  as  with  cold,  which  I examined,  appears  to 
me  to  be  feated  in  round  bags  or  bladders,  larger  • 
or  fmaller,  and  more  or  lefs  regularly  lhaped,  fituated* 

. in  the  cavities  which  the  laminie  of  the  cellular 
membrane  leave  betwixt  them.  I will  not  deny  but  ' 
that  a quantity  of  the  fat,  not  enclofed  in  the  bags, 
butloofe,  maybe  found  betwixt  thefe  laminae.  I only 
mention  what  I have  obferved  repeatedly  in  feveral 
animals.  This  obfervation  has  frequently  furprized 
me,  becaufe  I knew  it  to  be  quite  contrary  to  the  re- 
ceived opinion.  Thus  I cannot  determine  whether 
the  veficles  of  the  fat  are’  naturally  deftitute  of  par- 
ticular conduits  intended  for  receiving  it,  and  tranf- 
mitting  it  elfewhere,  according  to  particular  cir- 
cumftances  and  exigencies ; I only  remark,  that 
although  I have  fought  them  very  attentively,  I 
have  not  yet  been  able  to  fee  them.  If  it  be  true 
that  thefe  conduits  do  not  exift,  the  veficles" mull 
befuppofedto  abforb  and  rejedf  this  oily  mattery  by 
means  of  poroflties  in  the  ;f)ellicles.  This  feems 
^ ^ con- 
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confirmed  by  the  experiment  on  tranfudatlon  1 
have  related  above. 


0«  Ivory. 


I feparated  a fine  fcalc  of  Ivory,  which  had  been 
previoufly  well  poliflied,  with  a,  iharp  knife.  I ob- 
ferved  it  in  water  in  a refradted  light,  and  in  the 
fame  light  I viewed  it  dry.  In  the  laft  inftance  it 
feemed  to  me  far  lefs  tranfparent  than  in  the  water, 
but  equally  organized.  Fig.  21,  of  Plate  VIII, 
reprefents  this  fcale  or  lamina,  in  which  the  ufual 
winding  threads  are  diftinguilhed.  \ , 


On  Sponges. 

Curiofity  led  me  to  examine  with  fome  attention, 
the  fubftance  of  which  fponges  are  formed.  They 
are  believed  to  be  the  work  of  animals.  Fig.  i,  of 
Plate  X.  reprefents  a branch  of  this  fubftance.  I 
viewed  it  in  an  obfeure,'  and  in  a refradted  light.  It 
feemed  likewlfe  provided  with  the  ufual  winding 
threads,  and  was  hollow  in  the  middle. 

This  is  all  I have  been  hitherto  able  to  obferve  of 
the  ftrudlure  of  the  animal  body.  I confefs  that  a 
great  deal  remains  to  be  done,  and  am  not  altogether 
fatisfied  with  the  obfervations  I have  made.  I flatter 
myfclf'  that  at  a future  time  I may  be  able  to  clear 
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up  many  doubts  that  ftill  remain.  The  firft  ad-  / 
Vances  are  however  made,  and  thefe  are  always  the 
mod  painful;  when  the  palTage  is  once  cleared,  it 
is  no  longer  fo  difficult  to  perceive  the  courfe  we 
ought  to  take,  and  to  avoid  the  precipices  that  may 
lie  in  our  way. 

It  feems  to  me  very  likely  that  the  j^ndmitivc 
cylinders  are  abfolutely  no  other  than  what  Dr. 
Monro  calls  nerves,  and  which  he  believes  to  be 
truly  fo.  He  finds  them  indeed  of  of  an  inch 
in  thicknefs,  whilil  they  appeared  to  me  to  be  of 

00-5-.  ^ But  as  this  relates  to  a very  minute  body, 
it  is  not  impoffible  but  that  the  fame  objedt  may 
be  judged  ^ larger  or  fmallcr  by  two  different  ob- 
fervers.  Father  della  Torre,  and  Jacques  Jurin, 
differ  from  each  other,  as  twenty-feven  to  one,  in 
determining  the  fize  of  the  globules  of  blood. 

The  miftake  of  the  celebrated  profeffor  of  Edin- 
burgh feems  to  me  to  confift  in  his  having  taken 
thefe  winding  cylinders  for  the  nerves  theiiifelves, 
whilft  they  are  only  the  coats  or  ffieaths  of  thein- 
They  are  common  to' the  mufcles,  tendons,  and 
vifeera ; and  lafi;ly,  to  the  cellulir  membrane,  with 
which  all  the  organical  parts  of  animals  are  woven 
or  enveloped.  They  are  diftinguiffied  in.  the  tpi- 
dermis,  in  hairs,  in  the  nails,  in  the  bones,  and  in 
the  veficles  of  the  fat ; they  are  almofl:  uniform 
every  where,  both  in  their  progrefs  and  fize,  fo 
that  I find  no  difficulty  in  believing  that  they  are 
of  the  fame  nature  and  quality  in  all  the  parts  of 
a living  body,  and  that  they  tend  to  the  fame  ends, 

and 
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Snd  have  the  fame  iifes  ; it  miift  however  be  ot/- 
ferved,  that  they  may  harden  more  or  lefs,  accord- 
ing to  accidental  circiimftances,  above  all  in  the 
different  organsj  and  different  dates,  of  the  animal 
fiaachine. 


# 

On  VegetaUe  Suhjlancesi 


Dr.  Monro  is  not  content  with  examining  all  the' 
' parts  of  the  body,  but  carries  his  refearches  to  ve- 
getable fubftahees  themfelves.  He  finds  them  to 
be  formed  of  winding  cylinders,  exactly  fimilar  to 
thofe  he  obferved  in  animals^  and  of  which  he  fup- 
pofed  the  nerves  to  be  compofed. 

I fhall  relate  in  a few  words  fome  of  the  very 
many  obfervations  I made  on  plants ; and  think 
they  will  be  fufficient-  to  determine  us  in  what  we 
ought  to  credit  on  the  fubjedl. 

When  in  London,  I examined  the  famous  moving 
plant  called  hedyfarnm  fnovens,  and  fought  the  in- 
teriour  mechanifm  of  that  regular  perpetual  mo- 
tion which  diftinguifhes  it  from  all  other  plants, 
and  brings  its  nature  fo  near  to  that  of  animals. 
^Although  I found  nothing  fatisfadtory  as  to  the 
objedt  of  my  curiolity,  I did  not  meet  with  any 
difficulty  in  difeovering  canals  or  cylinders,  and 
that  principally  in  the  flalks  of  the  leaves,  \vhich 
, feemed  to  be  compofed  of  fpires  or  bands,  as 
they  are  deferibed  in  Fig.  13.  of  Plate  X.-  But  I 
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4bon  perceived  thefe  to  be  vefleis  formed  of  a iingle 
thread,  which  turned  round  a common  centre,  and, 
clofing  on  all  fides,  formed  the  coat  of  the  large  yef- 
fel  itfelf.  I fucceeded  in  unfolding,  great  lengths 
of  thefe,  and  then  knew  them  to  be  the  pipe.f 
'(trachees)  of  plants,  known  before  my  time.  Thg 
fpires  or  bands  are  here  real,  inltead  of  w'hlch  they 
are  in  the  nerves  only  apparent,  although  in  both 
they  appear  perfedlly  alike  : fo  true  is  it  that  ana*- 
logy  is  very  fubjedl  to  lead  us  into  errours. 

Fig,  14.  of  Plate  X.  reprefents  the  pipe  partly 
unfolded.  The  threads  of  which  it  is  formed  arg 
tranfparent  in  their  length,  and  their  edges  are  ob-' 
fcure  in  fuch  a way,  that  by  meetjng  each  other 
.they  form  dark  bands. 

There  is  however  in  plants,  another  ftrudliire  of 
parts  ; a more  general  organization.  This  organi- 
zation fcems  to  compofe  the  greater  proportion  of 
their  mafs,  and  is  perfectly  analogous  to  the  wind' 
ing  cylinders  we  have  obferyed  in  fo  many’ part§ 
of  the  animal  machine. 

Fig.  15.  of  Plate  X.  reprefents  a fmall  fragment 
of  a rofe  leaf,  partly  dripped  and  torn,  with  thf 
point  (^f  a knife.  The  ufual  globules  and  winding 
threads  are  obferved  in  it.  > i ^ 

- h'ig.  2.  of  Plate  X.  reprefents  a very  fmall  bit 
of  elaftick  relin,  in  which  are  feen  the  W7udi5ng 
threads.  • 

'Fig.  2?.ot  Plate  VIII.  reprefents  a cotton  thread 
obferved  dry.  ' — ii 
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The  furface  of  the  cotton  thread  feems  inter* 
fperfed  as  nfnal  with  finall  cylinders.  Fig.  23.  of 
-the  fame  plate  lliows  two  of  thefe  cotton  threads 
put  in  water  : there  are  fewer  ot  thefe  winding 
cylinders  on  their  furface,  they  are  lefs  regular, 
and  feeni  to  penetrate  into  the  inner  part  of  the 
threads.  ' 

Fig.  12.  of  Plate  X.  is  a fragment  of  amber, 
which,  like  all  other  bodies,  feems  covered,  with 
winding  cylinders. 


On  FojfiU, 

Dr.  Monro’s  obfervations  on  foffils  are  very  lin- 
gular, and  have  the  air  of  a true  paradox.  He  be- 
lieves them  to  be  all  formed  of  winding  cylinders. 
Earths,  falts,  metals,  he  finds  them  all  made  of 
cylinders,  and  even  difcovers  them  in  gold  coin  ; 
in  guineas.  He  brings  nothing  but  obfervations  to 
fupport  his  opinion,  and  obfervations  ought  to  be 
combated  or  confirmed  by  obfervations,  and  not  by 
words. 

I examined  feveral  of  thefe  fubfiances,  and  lhall 
only  mention  a few  of  them,  intending  to  treat  of 
them  more  a.t  length  in  my  microfcopical  obferva- 
lions,  w'hen  I fiiall  give  my  fentiments  on  this  ob- 
fcure  matter,  which  I prefume  will  long  divide  the 
opinions  of  obfervers.  Nothing  lefs  than  the  fee- 
ing the  fmallefi;  conftituent  parts  of  bodies  is  necef- 
fary  to  know  w'hether  there  is  an  organical,  Ample, 
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Ible,  primitive  Urudhire,  common  to  animals,  to 
vegetables,  and  to  foffils.  Here  fimple  obfervation 
is  not  fufficient,  and  it  does  not  avail  much  to  be 
/killed  in  the  microfcope.  The  apparent  objedt 
does  not  diftinguilh  itfelf  from  the  real  one.  Not 
to  be  deceived,  obfervations  mull  be  analyzed,  and 
experiments  made  ; but  the  road  in  both  is  long 
and  painful,  and  we  do  not  always  fee  how  we  arc 
to  fall  into  it. 

I began  my  obfervhtiotis  by  examining  earths  and 
marbles.  Fig.  7,  of'Plate  IX.  repfefents  fevbral 
grains  of  calcined  magnefia,  which  I obfcrved  both 
wet  and  dry  in  a refradted  light.  They  Were  in  a 

greater  or  lefs  degree  of  a cylindrical  fha|>e,  and 

( 

rounded  at  their  extrerriitie^.  The  ufnal  winding 
threads  lyerb  likewife  very  diftindlly  obfen-ed  in 
them.  When  in  water  every  thing  Was  very  tranf- 
parent.  ■ . • 

Fig.  9,  of  Plate  IX.  reprefents  two  atoms  of  white 
marble  obferved  dry.  The  ufnal  winding  threads 
were  likewife  feen  here. 

Fig.  10,  of  Plate  IX.  reprefents  an  atom  of  hea- 
vy Ipar,  which  I obferved  in  a refradbed  light. 
Nothing  was  difcernible  bcfides  the  w'inding  threads^ 
Which  W'ere  very  regular. 

Fig.  1 1,  of  Plate  IX.  reprefents  an  atom  of  phof- 
phorick  fpar,  which  difplays  in  every  part  of  it.  the 
ufnal  winding  threads.  * 

Fig.  3,  of  Plate  X.  reprefents  an  atom"  of  com^ 
mon  fait.  The  winding  threads  are  found  in  it> 
but  not  fo  abundantly,  as  elfewherc. 

VoL.il.  X O/! 
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On  GolJ. 

From  earths  I proceeded  to  metals.  I drew  <5ut 
with  the  wire-drawing  iron,  a cylinder  of  very 
pure  gold,  and  after  having  fcraped  and  polilhed 
it  well,  I obfervcd  it  breadthwife.  It  appeared 
quite  covered  with  winding  threads,  as  is  defcribed 
in  Fig.  I,  of  Plate  IX.  Fig.  2,  of  the  fame  Plate, 
is  the  fame  cylinder  obferved  longitudinally.  I ex- 
amined it  both  ways  in  a reflected  light. 

Fig.  3,  of  Plate  IX.  is  a fmall  piece  of  gold  lea^. 
It  appeared  to  be  w^oven  with  limple  winding 
threads.  I viewed  it  both  wet  and  dry. 

From  gold  I proceeded  to  the  examination  of 
filver.  The  four  fmall  objects  of  Fig.  4.  Plate  IX* 
-are  atoms  of  very  pure  filver  filingS4  They  very 
much  refembled  hairs.  In  a refledfed  light  the  ufual 
winding  threads  were  feen  in  them  ; but  in  a re- 
fradted  light  all  was  obfcure,  except  at  the  very  ex- 
tremities, where  the  winding  threads  likewifelhowed 
themfelves. 

I examined  a very  thin  plate  of  lead  in  a refledfed 
light,  and  obferved  the  ufual  winding  threads,  as 
they  are  feen  in  Fig.  10,  of  Plate  X. 

Brafs,  likewife,  in  a refledfed  light,  difcovered 
thefe  winding  threads,  as  they  are  reprefented  by 
Fig.  11,  of  Plate  X. 

Tin,  oblerved  in  a refledted  light,  likewife  fhowed 

thefe 
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tKefe  winding  threads.  Fig.  7,  of  Plate  X.  is  a 
fmall  fragment  of  tin  obferved  in  this  way. 

Antimony,  as  is  feen  in  Fig.  8,  of  Plate  X.  has 
thefe  winding  threads.  It  was  obferved  dry,  and  in 
a refra<fted  light. 

Fig.  9,  of  Plate  X.  reprefents  an  atom  of  co- 
balt, in  which  are  obferved  the  winding  threads. 

Fig.  6,  of  Plate  IX.  reprefents  an  atom  of  zinc, 
obferved  dry,  and  In  a refledled  light ; it  has  wind- 
ing threads  as  ufual. 

Fig.  8,  reprefents  an  atom  of  bifmuth  obferved 
dry  in  a refled:ed  light ; the  ufual  threads  are  diftin- 
gUilhed  in  it.  ’ 

Fig.  1 1,  IhowS  an  atom  of  nikel,  which,  obferved 
wet,  had  the  winding  threads. 

I pafsover  in  filence  a great  many  other  obferva- 
tions  on  foflils,  which  all  agree  with  thofe  we  have 
hitherto  feen,  fo  that  it  feems  a truth  ellablilhed 
by  obfervation,  that  all  bodies,  viewed  with  very 
ftrong  lens*,  difplay  the  fame  form  or  appearance. 

This  is  not  the  place  to  determine  what  Is  real, 
and  what  is  only  apparent.  Simple  obfervations 
are  not  fufficient  to  decide  with  certainty.  There 
is  need  of  a very  nice  analylis  of  all  the  circum- 
ftances ; it  is  necelTary  to  prepare  the  fubftances 
for  obfervation  ; in  a word,  experiments  are  want- 
ed. I wifh  to  avoid  the  giving  my  opinion  on  this 
matter.  I cannot  do  it  with  the  brevity  that  is  re- 
quifite,  and  it  will  be  the  fubjedt  of  another  work. 
In  the  mean  time  I fhall  be  very  happy  to  know  the 

X 2 dif- 
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different  opuiions  of  obfer.vers on  this  fubjeff:.  The 
moft  fltilful  will  be  the  laft  to  determine  ; thofe  who 
are  pretty  much  fo  will  not  find  any  great  difficulty  ; 
and  the  novices,  and  all  thofe  who  do  not  obferve, 
at  all,  will  decide  at  once. 

To  retard  a little  at  leafi,  the  judgemetits  of  all  of 
them,  I think  it  proper  to  fubjoin  as  briefly  as  I can 
two  important  particulars.  I let  fall  into  a bafin  of 
cold  water  fome  drops  of  melted  filver.  I afterw'ards. 
examined  feveral  of  the  fmallefl  of  them,  and  inftead 
of  finding  the  ufual  windii:ig  threads,  they  appeared 
to  me  to  be  formed  of  fmall  fliining  grains,  embof- 
fed  at  feveral  parts  of  them.  Fig.  4.  Plate  X.  re- 
prefents  a corpufcle  of  filver  in  which  fome  of  the 
winding:  threads  are  however  feen  fcattered.  The 
other  .parts  feemed  formed  of  unequal  globules.  I 
view^ed  it  in  a.refledfed  light. 

Fig.  5.  of  Plate  X.  reprefents  another  fmall  bit 
of  filver  in  which  the  very  fmall  fliining  corp.ufcles 
are  feen,  without  any  winding  threads.  I examined 
-it  in  a reflefted  light. 

Fig.  6.  of  Plate  X.  is  another  fmall  portion  of 
filver,  examined  in  a refradfed  light.  It  feemed  for- 
med oT  points,  pyramids,  and  Very  fmall  diamonds, 
and  I could  obferve  no  winding  threads  in  it.  Thefe 
different  ftrudlures  in  the  fame  body  engaged  me  to 
try  a few  frefli  experiments. 

I fcratched,  with  the  point  of  a needle,  a fmall  bit 
of  talc,  which  was  tranfparent  and  homogeneous 
throughout.  I examined  it  with  the  lens,  and  it 
appeared  to  me  infhe  way  it  is  deferibed  in  Fig.  16. 

of 
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6i  Fkte‘  VIIL  There  Etrid^e  in  the  miiSdle  of 
it",  vVith  winTiHg  threads^  arid  glbbtilesf  Tfr^tlhreads 
dithriot  itiilch  frdHI  rhofe  i Had'dlSfefred^Befdre''. 

I Wet  it  With' ' watc^r,’  arid  ■^oH(hed  it  with*  diherii 
but  it  Hill  remainedWn  the  Ihirid  ftatfe.-'-'  ; ':4;r:f(;rj  j 

Upon  this  I fufpedted,  that  probably  the  fimple 
contadl  of  very  minute  round  bodies  was  capable  of 
cauling  this  appearance  of  winding  threads.  In 
confequence  of  this  fufpicion,  I examined  dry  hair- 
powder,  but  could  obferve  nothing  in  fupport  of  it. 
Although,  the  globules  touched  each  other  in  feveral 
parts,  they  were  very  diftindt  from  each  other,  as  is 
reprefented  in  Fig.  18.  but  fcarcely  had  1 wet  them 
a little,  when  I obferved  in  fome  places,  continued, 
longitudinal,  homogeneous,  bodies,  tranfparent 
throughout,  as  appears  in  Fig.  17,  of  Plate  VIII.  It 
is  true  that  thefe  winding  threads  were  very  few  in 
number  (a),  when  compared  with  the  globules 
which  furrounded  them,  and  that  they  w-ere  fcatter- 
ed  here  and  there  without  chat  regularity  and  paralel- 
lifm  which  is  fo  conftantly  obferved  in  other  bodies. 
But  we  learn  at  the  fame  time  by  this  obfervation,  and 
by  this  experiment,  that  water  is  capable  of  fo  inh- 
nuating  itfelf  and  fettlingbecwixt  the  globules,  that 
in  certain  inftances  it  imitates  an  homogeneous,  tranf- 
jS'aX^i^E^-vninterrupted,  thread,  or  cylinder. 

I repeat,  that  good  obfervers  will  be  very  flow  in 
pronouncing  any  thing  in  a decided  way  ; but  it  is 

(a)  More  of  thefe  threads  are  exprelTed  in  the  engraving  of 
the  above  figure,  than  what  I really  obferved. 
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, proper  at  the  fame  time  that  obfervations  fiiould  be 
made  and  varied  in  all  poflible  manners.  Obferva- 
tions alone  may  fupply  us  with  certain  intelligences, 
after  they  have  been  well  analyzed,  and  all  the  cir- 
cumitances  of  them  well  known, 
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A Letter  addrejfed  to  Mr,  Adolphus  Murray,  a ce~ 
lebrated  Profejfor  of  Anatomy  at  Upfaly  in  th( 
Tear  1778. 


I ENCLOSE  you  thr^e  defigns  marked  i, 

3>  (^)>  which  I thought  lufficient  to  bring  to  your 
recollediion  the  idea  of  tjie  new  canal  I have  dif- 
covered  in  the  eye,  apd  which  I had  the  pleafure  to 
fhow  you  when  you  pafled  through  Florence. 
’Twas  on  this  occafiqn  that  I had  the  fatisfadion  of 
knowing  yovi,  and  of  being  favoured  with  you?, 
agreeable  friendlhip. 

To  fo  enlightened  an  anatomifl  as  yourfelf,  it  will 
be  fufficient  to  limply  point  out  the  principal 
parts ; every  thing  elfe  would  be  quite  fuperflu- 

ous. 

The  three  figures  8,  9,  10,  (Plate  VII.)  exprefs 
the  three  principal  fedions  in  the  eye  of  an  ox, 

(a)  Thefe  are  the  three  numbers  annexed  to  the  drawing 
fent  to  Mr.  Murray  ; but  to  prefervc  the  order  of  the  plates  ia 
this  work,  I have  employed  in  their  place.  Figures  8, 9,  10. 
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which  I fliowed  you  when  you  was  at  Florence.  I 
fliall  not  mention  to  you  the.  other  fediions,  fince.  I 
confider  thefe  three  as  the  moil  elTential  and  neceffary 
to  fatisfy  your  enquiries. 

Fig.  8..  as  you  fee,  r.eprefents  almofl  half  the  eye, 
obferv.ed  in  its  inner  paj-t.  . Letter  points  out 
the  tunica 'fclerotis  i' the  ciliary  body,  likewife 
called  ligamentum  ciliare  ; e,  the  pfoceffus  ciliares; 

the  uvea;  a,  the  pupil.  You  fee  by  the  defign, 
that  my  canal  of  the  eye  anfw'^ers  to  the  circular 
band  indicated  by  wikich  forms  the  corpus  ci- 
liaris. 

Fig.  9.  is  the  half  of  the  preceding  figure.  Let- 
ter n indicates  the  tunica  fclerotis ; e the  procefibs 
ciliares-;  c the  uvea;  ^ the  pupil.  Letter  w, 'at  thb 
the  right  of  the  fame  figure,- express-' the  corpus 
ciliaris  divided;  the  opening  points  outhhe  holldw* 
of  the  body,'br  canal  rather,  F have  difeovered  in 
the  eye.  ' i o /_  ■ . . l--,  ^ 

The  three  letters,  r,  V,’  0,  hot  only  fhoivMflte  ca- 
nal, but  likcVi'fe  the  upper  fide  of  ‘it  divided’ in. 
two.  Letter  n?,  is  the  body 'of  this’  neW^ 'Cah^' 
opened,  and-  f,-  0,  ire  diC  tvVo'  extremities  "or  lips  of 
thej  meifion  niadfc  ih  the  uppCr  part  of  its  coat.  ' ' 

Yotv  mufi:  perceive  hencep  that  this  neW  'cabal  is* 
formed  ot  the  ligamentum  ciliare,  which  is  wrapped 
ih  itsYubfiance  ; you  will  brfderftand  thia  ftill^  bet- 
ter by  throwing  yoUr'Cye  d-v6r'Fig.  10.  tvhich  is  the 
Other  half  ofi Fig. .9^^  ^ 

1.  Letfer.<^,  :in;utht5'^gUfe’).fhQWSjthe  tuniea  fcltrotis' 
gripped  of  the.  tunkh  chomides.'  Letter  ■ c-,- indk 

■i  cates 
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cates  the  ridge  in  which  the  ciliary  ligament  is 
faftened  by  means  of. the  cellulaf  filamerifs?  Let- 
ter r,  points  out  the  tranfparcnt  cornea.  The  three 
letters,  0,  s,  belong  to  a membranovis  ftibftance 
formed  by  the  meeting' of  the  tunica  choroides,  e, 
the,  ligamentum  ciliare'o,  and  the  uvea  s.  ' Lettet  oj 
fhows  that  part  of  the  'ligament  which'i^Hnferted' 
Intb  the  ridge  r,  of  the  tunica  fclerdtisi* 

A‘  verv'  imall  ereViee  is  difcovere^d  in  the  lide  of 

'1  * * * ’ r » * 

this  canal  at  0 ; thiS'p^'ft,  or  this  flde,  of  the  canal 
is  ivhife-  and  cellular,  ^hd  is  faftened  Veiy  ftrongiy 
to  the  tunica  fclerotis  througli  the  whole  of  the 
circular  ridge  w,  of  Fig.  8. 

I have  paired  water,  quickfilver,  &c.  from  one 
lide  to  the  other  of  this  new  canal,  without  the 
fmalleft  laceration  being  caufed  by  the  paffage  of 
thefe  fluids.  Its  coat  within  is  very  fmoth  and  equal. 
The  part  0,  can  very  eafily  be  detached  from  the 
tunica  fclerotis  e,  even  by  forcing  it  a little  witjr  a 
fmall  fcale  of  ivory;  and  the  detached  membrane, 
without  being  at  all  torn,  is  then  feen  to  form  the 
new  canal  as  it  is  obferved  at  0, 

I fend  you  the  drawing  of  this  new  canal  of  the 
eye,  not  becaufe  I wifh  you,  as  you  tell  me  you  are 
defirous  of  doing,  to  publifhit  in  the  aftsof  theaca^ 
demy  at  Upfal,  but  limply  becaufe  jmu  afk  it  of  me. 
It  is  enough  for  me  that  1 am  perfuaded  of  my  great 
efleem  for  you,  and  of  the  pleafure  I receive  from 
the  cqrrefpondence  of  a man  of  your  merit.  Do 
what  you  will  with  it,  for  I am  totally  indifferent. 
You  mull  certainly  have  perceived  when  you  was 

here 
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here  how  little  I valued  this  difeovery,  now  grown 
out  of  date  with  nje ; I fay  difeovery,  fince  you  will 
have  it  called  fo. 

I fhall  however  fay  nothing  to  you  on  the  ufe  of 
this  new  canal,  and  of  the  tranfparent  liquor  with 
which  it  is  found  moiftened,  1 have  at  prefent  no 
obfervation  fufficiently  fure,  nor  experiment  fuffi- 
ciently  decifive,-to  render  me  certain  thereupon, 
I will  not  advance  imaginary  hypothefes,  nor  fim-»- 
pie  probabilities,  I abandon  and  fubmit  this  difH-* 
cult  fubje(ft  to  your  genius,  leaving  tp  you  (he 
glpry  of  clearing  it  up. 


luprn- 


f 
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SUPPLEMENT. 


ADVERTISEMENT 


FRENCH  EDITOR. 


The  imprefEon  of  the  two  volumes  of  this 
work  was  qu;te  finilhed,  when  I heard  that  our 
authour,  always  indefatigable,  and  always  miEruft- 
ing  his  own  labours,  had,  in  the  Ihort  intervals  of 
leifure,  which  his  painful  and  multiplied  occupa- 
tions afforded  him,  made  a great  number  of  experi- 
ments relative  to  the  different  matters  he  has  treated  of 
in  the  prefent  work.  He  has  very  freely  confented 
to  the  defire  I teftified  to  him  of  making  them  pub- 
lick,  by  inferting  them  here  under  the  form  of  a 
fupplement.  He  has  likewife  communicated  to 
me  an  extrad,  or  rather,  the  dernier  confequences, 

and 
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anct  moft.  general  concluliorrsynof  a trcatilc  on 
opium  he  has  juft  finilhed,  and  which,  if  it  were  pub- 
liilied  entire,  would  alone  form  a work  apart.  It  is 
a^^dal  pHafure  to  me  to  be  able  to  erifi’ch'  this  ^edi- 
tion  with  fo  many  new  and  interefting  truths, 
which  together  concur  to  vender  it  more  complete, 
and  to  "give  to~fb'  'extettfH’-'e^sf-fubj eft- matter,  a 
perfeftion  which  would  be  in  vain  fought  in  the 
works  of  the  moft  renowned  naturalifts-of  the  two 
laft  centuries. 

The  learned  and  impartial  reader  will  readily 
agree  with  me,  that  this  work  cannot  fail  of  form- 
ing  an  epoch  in  experim.ental  philofophy  ; and  I 
•care  but  little  what  the  ignoranf^  and  abdfve  ill  the 
envious,  the  number  of  whom  is  however  but  top 
conftderable,  may  think  of  it.  I fhall  reply  to 
thefe,  with  the  Latin  poet,  Odi-  pv&phanum  vulgus  ct 
arceo. 

Although  I have  inferted  this  fupplement  at.tjip 
end  of  the  fccoild  volume,  the  reader  is  begged-to 
read  it  before  the  article  that  treats  of  “ the  to-xi'dP- 

d'endron,  and  fome  other  vegetable  fubftdftces-'j'’ 
or  rather,  to'  read  the  differerft  parts  of  it  jdihfly 
with  the  chapters  to  whi'cltTlfey  felaf c*. ' Thd 
.tlipur  has  conCrived  it  in  thif;'  form,  ' fdr- the- 
brevity.  ^ . f 

He  has  diicovefed  an  imp‘ortaht'fruth‘,'by  riiAd^- 
• ing  blmfelf  certain  that  the  venoTtl  df  die 'vfpe^h^ a 
"poifon,  when  limply  fwallW^d  b^  afrtfmvre 
that,  confrary  to  the‘OpinionS‘^of  the  beft  autboalrt^ 
'till  this  day,  it  kills' in  this  Vfty’ fuddenl'f . ■ 


ON-  P O I S O .fil  &. 

The  oil  of  thp  cherry-laurel,  and  the  [redtified; 
fpirit  of  this  plant,  which  when  injedbpd  pnto  tl;t«; 
veins  of  animals,:  Jiurtantly  kill  them, . furnilh'ano- 
thei  truth  which  rei>iovcs  the  piyftery  and  ertibaf-n 
r-admem  as:  to  the  aCtJon  of  thl^  poifon,  that  ha^ 
obliged  our  authour  to  make  an  exception  to  tha 
common  laws  he  had  elfablilhed,  of  the  other  poi- 
fons.  ' ’ ^ 

But  what  delerves  the  greateH:  applaufc  is,  his 
having  found,  when  there  did  not  iecnn  the;fmail-i 
eft  hope  or  probability  of  it,  having  found,  I layi 
a matter,  which  ’ when  united  with  the  venom  of 
the  viper,  renders,  il  innocent ; a matter,  which  may 
now  be  regarded  as  the  true  fpeciftck  agaiaft  this 
formidable  poifon.  This  important  and  unexped:- 
ed  difcovery,  which  we  owe  entirely  to  the  inde- 
% fatigable  genius  of  our  authour,  has  been  managed 
with  an  extent  and  depth  of  inveftigation  that  are 
proper  to  him  ; and  wdth  that  delicate  analyfis  of 
experiments,  which  forces  nature  to  unveil  her 
moft  hidden  fecrets.  Pofterity  will  judge  of  the 
remedy,  and  of  the  merit  of  this  difcovery.  In  the 
mean  time,  I exhort  natural ifts  to  follow  his  fteps 
in  the  road  now  open  to  their  refearches ; to  mul- 
tiply experiments  on  the  largeft  kinds  of  animals, 
according  to  the  wifti  of  the  authour  of  this  new  re- 
medy himfelf ; and  to  determine  the  circumftan- 
ces  with  the  niceft  exadnefs,  in  which  it  may  be 
moft  ufefufand  moft  certain.  The  remedy  feems 
fa^fe  if  given  in  time,  and  the  fpeciftck  is  difco- 
vered  ; it  remains  to  eftabliftithe  mode  of  applying 
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it  with  the  greateft  fuccefs,  and  the  lead  pain  and 
ihconvenience. 

The  authour  ends  his  fupplement  by  fetting  in 
the  cleareft  light,  the  adtion  of  opium  applied 
to  the  dilferent  parts  of  a living  body  ; he  proves 
demonftratively,  that  the  proper  vehicle  for  opium 
is  no  other  than  the  blood ; that  opium  adts  in* 
llantly  on  the  blood  ; and  that  in  whatever  way  it 
is  applied  to  the  nerves,  it  produces  no  changes  in 
them  : three  experimental  truths  of  the  greateft 
importance,  and  which  oblige  the  reafoning  philo- 
fopher  to  form  a new  theory  on  this  fubjeA,  lince 
they  muft  caufe  almoft  all  that  has  been  faid  on 
opium,  by  the  majority  of  other  writers,  to  be  re- 
garded as  errours  and  iimple  imaginations. 


^ 1 Jf 
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T H E experiments  I had  made  on  the  fplnt  of 
the  cherry-laurel,  which,  notwithftanding  I had 
found  it  innocent  when  applied  to  the  eyes  of  qua- 
drupeds, fuch  as  guincapigs,  rabbits,  &c.  (in  the 
quantity  however  in  which  I had  tried  it)  was  ca^ 
pable  of  killing  pigeons  in  a few  minutes,  when  ap- 
plied to  their  eyes ; thefe  experiments,  I fay, 
made  me  fufpedt  that  the  oil  itfelf  of  the  cherry- 
laurel  would  be  a poifon  to  thefe  animals,  that  are 
fo  fenfible  to  the  llighteft  impreffions.  Here  fol- 
low the  experiments  I made  on  the  fubjeft*  - 
I let  fall  into  each  of  the  eyes  of  a young  pigeon 
three  drops  of  the  oil  of  the  cherry-laurel ; in  the 
fpace  of  a minute  it  became  flightly  convulfed ; 
in  two  minutes  the  convuHions  were  become  violent 
and  general,  and  it  then  fell  on  its  bread  without 
the  power  of  fupporting  itfelf.  In  two  minutes 
more  it  died.  Neither  of  its  eyes  nor  eyelids  were 
fenlibly  enflamed  ; there  were  circular  red  veffels 
however  in  the  uvea,  at  fomc  didance  from  the 
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pupil.  Two  other  pigeons  treated  like  this  one^ 
died,  one  in  five  minutes,  the  other  in  lei’s  than  fe- 
ven.  It  j.s  certain  then  that  the  oil  ot  the  cherry- 
laurel,  as  well  as  the  fpirit,  is  .a  violent  poifon  when 
applied  to  the  eyes  of  pigeons. 

Thefe  experiments  induced  me  to  think  that  the 
eyes  of  pigeons  were  formed  in  fuch  a way,  or  were 
delicate  and  fenfibleto  fuch  a degree,  that  the  venom 
of  the  viper,  which  1 had  found  innocent  when  ap- 
plied to  the  eyes  of  other  animals,  would  make  violent 
impreffions  on  them.  Although  neither  of  the  pi- 
geons died  to  which  I applied  this  poifon,  my  fufpi- 
cion  was  not  altogether  without  ground;  for  having 
repeatedly  covered  the  eyes  of  two  of  them  with 
the  venom,  I foon  found  their  eyelids  to  fwell 
confiderably,  infomuch  that  the  eyes  themfelves 
were  fcarcely  perceptible,  and  feemed  as  if  funk  in 
a hollow.  In  feven  minutes  their  eyes  were  no  lon- 
ger vifible,  and  the  pigeons  were  feveral  hours  be- 
fore they  could  open  their  eyelids.  The  uvea  and 
tranfparent  cornea  were  not  inflamed,  but  the  inner 
part  of  the -eyelids  was  very  much  fo.  The  venom 
of  the  viper  then  is  not  altogether  innocent,  when 
fimply  applied  to  the  eyes  of  certain  animals ; al- 
though in  fome  others  it  is  not  hurtful  when  appli- 
ed In  the  fame  quantity.  I am  however  perfuaded 
that  if  it  were  applied  tor -a  long  . time  to  the  eyes  of 
thefe  daft,  its  eftcfts.  would  be  perceived;  and  that 
it  might  even  occafion  death,  or  fome  violent  de- 
rangements at  leaftw  ••  • - c ' 
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Thefe  experiments  on  the  eyes  of  pigeons,  which 
become  inflarhed  when  the  venom  of  the  viper  is  ap- 
plied in  abundance  to  them  ; and  thofe  I had  made 
on  the  ticunas,  which  does  not  occafion  death  when 
fWallowed,  unlefs  it  be  in  a large  quantity  ; confirm- 
ed me  Hill  more  in  my  fentiment  (.a),  that  the  vi- 
per’s venom  itfelf  might  kill  animals  when  fwallow- 
ed  plentifully.  Chance  having  thrown  a good 
number  of  very  large  vipers  in  my  way,  and  thole 
in  full  vigour,  I was  determined  not  to  lofe  the  op- 
portunity of  eftablilhing  for  pofterity,  fo  important 
a point  of  natural  hiftory.  As  it  is  not  the  place 
here  to  enter  into  a detail  on  this  fubjedt,  I lhall  for 
the  prefent  content  myfelf  with  relating,  in  a few 
words,  an  experiment  I made  on  a pigeon,  young  it 
is  true,  but  very  lively  and  in  found  health. 

I cut  off  the  heads  of  eight  vipers,  and  received 
the  venom  expreffed  from  them,  in  a tea-fpoon  ; it 
was  almoft  full,  and  might  contain  thirty  drops  or 
more.  I introduced  the  whole  of  this  into  the  cefo- 
phagus  of  a pigeon  that  had  faded  for  eight  hours. 
In  lefs  than  a minute  it  became  very  weak,  two  mi- 
nutes after  it  began  to  reel,  anc^  at  length  fell  on  its 
fide  in  violent  convulfions,  dying  in  lefs  than  fix 
minutes.  The  beak,  oefophagus,  and  crop,  to  the 
very  gullet,  were  inflamed  and  livid,  and  the  blood 
was  blacker  than  ufual ; thefe  parts  w'cre  fo  difeo- 
loured,  that  they  feemed  to  tend  to  gangrene  and 
fphacelus. 


It 
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It  can  no  longer  then  be  doubted  but  that  the  ve^,. 
nom  of  the  viper,  contrary  to  what  Redi  and  many 
other  famous  obfervers  after  him  have  written,,  is  a 
violent  poifon.  This  venom,  like  the  ticunas  aixl 
feveral  other  poifons,  when  taken  in  a fmall  quantity, 
either  does  not  produce,  or  does  not  feem  to  produce,  any 
efTed;;  although  it  is  notwithftanding  true  that  it  kills 
veryTuddenly,  and  that  in  very  fmall  quantities,  when 
introduced  into  animals  by  the  medium  of  wounds, 
and  of  the  blood.  It  is  certain  that  the  famous 
Jacques,  the  viper-catcher  Francois  Redi  fpeaks  oi  (a) 
venturoufly  offered  to  fwallow  whole  fpoonfuls  of  it ; 
but  we  do  not  read  in  any  part  of  the  works  of  that 
celebrated  writer,  that  the  good  Jacques  had  after- 
\\;ards  fulfilled  his  promife,  and  he  was  certainly  for- 
tunate in  not  having  done  fo.  The  greated  proof 
Redi  gives  of  the  courage  or  temerity  of  this  man,  ^ 
is  his  having  fwallowed  the  venom  of  three  vipers 
in  half  a glafs  of  wine  ; that  is  to  fay,  that  he  fwal- 
lovved  a few  drops  of  it,  perhaps  three  or  four  only, 
confidering  tHe  imperfed  method  he  mull:  have  em- 
ployed to  extrad  it.  I am  perfuaded  that  the  venom  of 
even  a more  confiderable  number  of  vipers,  mixed  with  ' 
fo  large  a proportion  of  wine,  would  not  be  dange- 
rous to  the  perfon  who  fhould  fwallow  it ; but  on  the 
other  hand  I am  of  opinion,  that  a whole  fpoonful  of 
thispoilon,  unmixed  with  other  fubflances,  would 
be  very  capable  of  killing  a man  himfclf.  The  expe^ 

{fi)  Obfervations  onVipers,  publifhed  ia  Italian,  at  Florence, 
1664,  Page  17. 
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timentRedi  himfelf  made,  proves  flill  lefs  than  the 
other.  He  fqueezed  the  venom  of  four  vipers  into 
a glafs  of  water^  and  gave  it  to  a kid  without  any  ill 
confequences.  The  water  was  in  a much  larger 
quantity  than  the  wine  I have  mentioned,  and  con- 
lequently  the  venom  ought  to  have  been  far  lefs  ac- 
tive, fince  it  was  more  diluted  and  more  divided. 

But,  as  Redi  pretends,  it  does  not  follow  from  all  this 
that  the  venom  of  the  viper,  introduced  in  abun- 
dance into  the  flomach,  would  be  neither  mortal 
nor  hurtful.  It  is  both  hurtful  and  mortal  when 
taken  in  a large  quantity.  This  errour  is  indeed 
common  to  the  ancient  philofophers,  who  believed 
that  the  venom  of  fnakes  was  only  a poifon  when  in- 
troduced into  wounds  : Nongujiu^fed  in  vulnerCy  no- 
ctnt,  fays  Celfus  ; and  Lucan  before  him,  puts  into 
the  mouth  of  Cato,  Morfu  virus  habenty  & fatum 
dfnte  minantur  ; pocula  morte  carent-. 

The  venom  of  the  viper,  as  is  faid  in  the  firft 
volume,  although  leparated  from  the  animal,  re- 
tains its  hurtful  qualities  for  feveral  months ; but 
a w'ell  determined  experiment  has  latterly  induced 
me  to  believe,  that  its  faculty  of  killing,  if  indeed 
it  laft  fo  long,  does  not  continue  beyond  the  ninth 
month.  This  is  the  experiment* 

I wetted  four  pieces  of  thick  brown  paper,  each 
of  them  with  about  twenty  drops  of  venom,  and 
cnclofed  them  feparately  in  glaffes.  At  the  end  of 
nine  months,  I forced  thefe  papers  into  the  wounds 
of  the  legs  of  four  young  pigeons.  Neither  of 
the  animals  died,  nor  gave  any  fymptoms  of  the^  \ 
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difeafe  of  the  venom.  The  venom  thus  prefervedi 
then  had  loft  the  faculty  of  killing  even  pigeons^ 
that  are  fo  readily  deftroyed  by  it  when  frelh. 


On  the  Lunar  Cmijikk. 

Although,  as  has  been  feen  in  the  firft  volume,  t 
had  fatisfied  myfelf  that  the  fluid  volatile  alkali  is 
not  a fpecifick  againft  the  biteof  the  viper,  and  that 
it  does  not  deprive  the  venom  of  this  animal  of  its 
noxious  quality  when  mixed  with  it,  I had  how- 
ever the  curiofity  to  examine  likewife  the  lunar 
cauftick,  and  began  my  refearches  by  mixing  the 
venom  of  the  viper  with  this  cauftick  fubftance, 
to'  fee  whether  it  would  ftill  preferve  its  original  ve- 
homous  quality,  as  it  preferves  it  when  it  is  united 
with  the  fluid  volatile  alkali.  I made  my  experi- 
ments by  mixing  equal  quantities  of  the  venom 
•and  lunar  cauftick,  adding  a few  drops  of  water  to 
render  the  pafte,  which  I applied  to  the  wounds 
of  animals,  fomewhat  more  liquid.  And  as  fmall 
birds  are  eafieft  killed  by  the  venom,  I wiflied  to  try 
on  fuch  the  effedts  of  this  pafte,  and  procured  fpar- 
Tows  and  pigeons  for  that  purpofe. 


Experiments  on  Birds* 

1 wounded  the  legs  of  five  birds  with  the  vc- 
fiomous  teeth  of  vipers,  making  fcarifications  im- 
‘3  mediately,^ 
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mediately,  and  applying  the  above  pafte.  Neither  ^ 
of  them  died,  nor  feemed  alfedtcd  with  the  difeafe 
of  the  venom  ; and  there  was  no  gangrene  in  either 
of  their  legs,  although  the  mufcles  were  much 
burnt  by  the  cauftick. 

I repeated  this  experiment  on  five  other  birds, 
and  in  addition,  wafhed  the  parts  with  water,  after 
having  applied  the  pafte.  Here  again  neither  of 
them  died,  and  I found  that  the  mufcles  of  the  legs 
were  lefs  corroded  and  burnt  by  the  cauftick. 

As  thefe  animals  are  fo  fmall  that  an  atom  of 
venom  fuffices  to  kill  them,  it  appears  that  it  can' 
be  no  longer  doubted  for  a moment,  but  that  the 
lunar  cauftick  renders  the  venom  of  the  viper  inno- 
cent when  it  is  fcarcely  mixed  with  it;  for  I ap- 
plied the  pafte  to  the  wounded  mufcles,  the  mo- 
ment I had  blended  them  together,  I wifhed 
however  to  try  it  on  ten  other  birds ; and  to  fny 
great  furprife,  they  alj  recovered  very  readily. 
Still  I could  not  determine  as  to  the  unexpected 
novelty  of  thefe  confequences  ; and  fearing  that 
accidental  circumftances  might  have  prevented  the 
nCtion  of  the  venom,  1 refolved  tq  make  frefh  ex- 
periments on  the  fame  animals.  I wounded  the 
legs  of  fix  others,  multiplying  the  incifions  to  in- 
troduce a good  deaf  of  the  venom,  of  which  I 
am  fure  the  quantity  of  pafte  I employed  in  each 
muft  have  contained  a drop  at  leaft.  In  thefe  experi- 
ments two  of  the  birds  actually  died,  one  in  the  fpace 
of  fix  hours,  the  other  in  twenty-eight.  On  the  mor- 
row I repeated  this  experiment,  with  the  fame  cir- 
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cumflances,  on  ten  other  birds  ; one  only  of  them 
died,  and  that  at  the  end  of  twelve  hours.  Fearing 
that  the  wounds  alone  might  have  brought  on 
death,  particularly  as  they  were  irritated  by  the 
cauflick,  I tried  ten  birds,  on  the  legs  of  which  I 
made  wounds  as  ufual,  and  applied  the  cauflick 
by  itfelf.  One  of  them  died  at  the  end  of  eight 
hours,.  So  that  it  feems  at  leaft  very  probable,  if 
not  very  certain,  that  the  three  birds  before  men- 
tioned, died  likewife  of  their  wounds,  and  not  of 
the  effedls  of  the  venom.  I wounded  ten  other 
birds  in  feveral  places,  in  the  pedtoral  mufcles, 
to  which  in  a fhort  fpace  I applied  the  pafle.  Not 
one  of  them  died. 


I 

‘ V 

Experiments  on  young  Pigeons. 

The  pigeon,  next  to  fmall  birds,  particularly  if 
very  young,  is  the  animal  killed  with  the  fmalleft 
quantity  of  venom.  I chofe  four  of  thefe  for  a 
trial,  and  operated  on  all  of  them  in  the  fame  way. 
I made  feveral  traiifverfe  wounds  with  fciflars,  in  the 
mufcles  of  their  legs,  and  introduced  the  verromous 
pafle  abundantly  into  the  wounds,  which  although 
pretty,  deep,  did  not  bleed  confiderably.  Neither 
of  thefe  pigeons  ekhcr  died,  or  feemed  to  have  the 
difeafe  caufed  by  the  venom  of  the  viper.  The 
next  day  I repeated  this  experiment  on  twelve 
pigeons,  the  legs  of  which  I wounded  in  feveral 
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places,  and  again  applied  the  pafte ; neither  of  them 
died.  I varied  the  application  of  the  venomous 
' pafte,  which  I fometinies  forced  into  the  wounds 
with  fmall  bits  of  wood,  fometimes  with  pieces  of 
ftout  thread,  fmeared  with  it.  Neither  of  them 
died  in  thefe  trials.  I proceeded  to  the  mufcles 
of  the  bread:,  which  I wounded  in  different  ways, 
and  diverfified  the  application  of  the  pafte  : but  it 
was  in  vain  that  I multiplied  my  experiments ; 
neither  of  the  pigeons  died. 

It  cannot  now  be  doubted  but  that  the  lunar 
cauftick,  when  mixed  with  the  venom  of  the  viper, 
renders  it  innocent ; and  thus  every  thing  concurs 
to  make  us  regard  it  as  the  true  and  only  fpecifick 
againft  this  poifon.  I can  now  flatter  myfc-lf  with 
having  at  length  difeovered  a certain  remedy  againft 
the  bite  of  the  viper  ; a remedy  that  fo  many  peo- 
ple have  hitherto  fought  in  vain.  But  does  the 
viper’s  venom  lofe  its  deadly  qualities,  when  mixed 
with  the  lunar  cauftick,  becaufe  its  nature  is  chan- 
ged, or  rather,  becaufe  jbeing  united  with  this 
ftrong  cauftick,  in  the  way  with  acids  when  they 
are  faturated  by  alkalies,  or  by  abforbent  earths,’ 
it  can  no  longer  exercife  its  original  qualities  ? 
May  we  not  fufpeeft  that  the  lunar  cauftick,  by  crifp- 
ing  the  blood-veflels,  prevents  the  poifon  from 
infmuating  itfelf  in  this  way  into  the  blood  ? This 
laft  fufpicion  does  not  feem  fupportablc,  fince  the 
mineral  acids,  which  likewife  crifp  the  veflcls,  are 
however  not  capable  of  rendering  the  venom  in- 
nocent, and  fince  the  fluid  volatile  alkali  itfelf  has 
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no  fuch  property : this  muft  appear  flrange  to  us 
when  we  conlider  the  great  agreement  there  is 
betwixt  the  fluid  alkali,  and  the  lunar  cauflick. 

I mull  confefs  that  1 felt  a real  fatisfadtion,  when 
I flattered  myfelf  that  my  labours  had  been  crown- 
ed with  fuch  great  fuccefs  i and  the  knowing  that 
the  venom  of  the  viper  does  not  lofe  its  hurtful 
qualities  when  united  to  other  very  adlive  fubflan- 
ces,  fuch  as  the  mineral  acids,  concurred  to  infpire 
me  with  confidence.  But  I well  recolledfed  the 
errour  1 had  fallen  into  in  France,  when  I thought 
I had  found  a certain  remedy  againfl  the  bite  of  the 
viper,  becaufe  1 was  able  tu  recover  fmali  birds  and 
pigeons  that  had  been  bit.  Simple  analogical  proofs 
had  po  longer'  any  weight  with  me,  and  in  the  prefent 
cafe  only  ferved  to  make  me  recur  to  immediate  and 
irrefiflible  experiment,  which  alone  ought  to  be 
confulted  in  philofophical  refearches.  This  is  the 
only  purpofe  to  which  a prudent  philofopher,  if  he  , 
does  not  wifh  to  be  deceived  or  led  into  errour, 
ought  to  apply  thefe  proofs  ; and  ’tis  to  this  appli- 
cation of  them  that  the  penetrating  naturalifl  owes 
his  mofl  important  difeoveries, 


Experiments  on  Birds^ 

I wounded  the  mufcles  of  the  legs  of  four  fmall 
birds  with  venomous  teeth,  and  after  having  made 
flight  fcarifications,  I applied  the  lunar  cauflick, 
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wafhing  the  wounds  foon  after.  Neither  of  them 
died,  nor  had  the  difeafe  of  the  venom. 

I wounded  four  other  birds  like  the  preceding 
ones,  in  the  legs,  with  venomous  teeth,  and  after- 
wards walhed  and  fcarified  the  wounds,  but  did  not 
apply  any  remedy.  They  all  died,  one  in  a fingle 
minute,  one  in  four  minutes,  one  in  feyen,  and  the? 
fourth  in  eight. 

I wounded  the  mufcles  of  the  legs  of  four  others 
with  fcilTars,  and  applied  the  venom  to  them.  Im- 
mediately after,  1 fcarified  the  wounds,  applied  to 
them  the  remedy,  and  waflied  them.  They  all  four 
recovered, 

I treated  four  other  birds  in  the  fame  way  with 
the  lalf,  and  neither  of  them  died. 

I thought  it  proper  to  repeat  the  fame  experi-t  • 
ment  on  ten  others.  I wounded  their  legs,  ap- 
plied the  venom,  fcarified,  and  medic^mented,  ancj 
all  ten  of  them  recovered. 

I mufl  not  however  conceal  that  of  five  other 
birds  1 had  wounded  in  the  legs  with  venomous 
teeth,  three  died,  although  they  had  been  fcarified 
and  dreffed  with  the  lunar  cauflick  in  the  way  de- 
fcribed  above.  Two  of  them  died  at  the  end  of 
three  hours,  the  third  on  the  twentieth. 

Two  other  birds  died  in  the  fame  way,  out  of 
four,  of  which  the  pedtoral  mufcles  had  been 
wounded  with  venomous  teeth,  and  had  been 
dreffed  in  the  ufual  way,  after  the  fcarifications 
had  been  made.  One  died  in  three  minutes,  the 
other  in  three  hours. 
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Another  time  I wounded  the  pedtoral  mnfclcs 
of  three  birds  with  a lancet,  and  applied  the 
venom.  1 dreffed  the  wounds  with  the  lunar  cauf- 
tick,  and  the  three  birds  all  died,  one  in  half  an 
hour,  a fecond  in  eight  hours,  and  a third  in 
nine. 

I feared  that  the  wounds  made  in  the  pedloral 
mufcles,  joined  with  the  cauftick,  were  alone  fufficient 
to  occafion  death ; and  therefore  wounded  thefe 
mufcles  in  three  other  birds,  and  applied  the  lunar 
cauftick  to  them  : neither  of  the  birds  died. 

We  may  I think  conclude  from  the  experiments 
related  above,  that  the  lunar  cauftick,  when  applied 
in  the  way  I have  deferibed,  deftroys  the  effedls  of 
the  viper’s  venom,  in  birds.  If  it  however  does 
not  prevent  fome  of  them  dying  of  this  venom,  it 
may  be  believed,  either  that  the  remedy  has  been 
applied  too  late,  or,  which  is  more  probable,  that 
it  cannot  always  reach  the  envenomed  parts  by  in- 
troducing itfelf  as.  far  as  where  the  venom  has  pe- 
netrated. Every  one  muft  perceive  that  in  thefe 
cafes  it  cannot  have  corrected  the  deadly  qualities 
of  the  venom,  as  it  certainly  does  corredt  them, 
in  the  way  we  have  fecn,  when  they  are  united  to- 
gether. 

Be  that  as  it  may,  the  lunar  cauftick  being  capa-  • 
ble  of  recovering  birds,  is  not  a fufficient  aiTur- 
ance  to  us  that  it  would  recover  other  creatures  in  the 
fame  way  : and  even  though  this  cauftick  fliould 
be  the  true  antidote  againft  the  venom  of  the  viper, 
as  it  inconteftibly  appears  to  be,  it  does  not  follow 
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of  ncccffit)^,  that  it  ought  to  cure  the  larger  kind 
of  animals.  Circumftances  may  vary,  the  fcarifica- 
tions  may  be  more  dangerous,  and  the  application 
of  the  fpecifick  to  the  envenomed  parts,  either  more 
difficult,  or  lefs  certain. 


Experiments  on  Pigeons. 

I wounded  the  mufcles  of  the  legs  of  four 
pigeons  with  venomous  teeth,  made  the  ufual  fcari- 
fications,  applied  the  lunar  cauftick,  and  covered 
the  wounds  with  linen.  Two  of  the  pigeons  died 
in  a few  hours,  the  other  two  furvived.  I wafhed 
the  wound  of  one  of  the  two  firft,  after  I had  dref- 
fed  it,  but  did  not  wafh  that  of  the  other;  and  I 
obfervcd  the  fame  treatment  to  the  two  that' 
furvived. 

I repeated  thefe  experiments  on  four  other  pi- 
geons, to  which  I applied  the  venom  taken  from 
the  animal,  and  did  not  wafh  either  of  their  wounds. 
Neither  of  them  died,  nor  had  any  appearance  of 
the  difeafe  of  the  venom. 

I made  the  fame  experiment  on'  fix  others,  and 
applied  the  venom  to  the  mufcles,  after  having 
ivounded  them.  They  all  furvived. 

I returned  to  my  firfl  experiments,  fearing  that 
the  remedy  had  not  reached  all  the  parts  where  the 
venom  had  penetrated,  in  fpite  of  my  having  made 
large  apd  deep  fcarifications.  I operated  on  the  legs 
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' of  feven  pigeons,  three  of  which  died  in  lefs  than 
^n  hour,  the  other  four  had  no  complaint. 

I paffed  on  to  the  pedtoral  mufcles.  I wounded 
thofe  of  four  pigeons  in  feveral  places,  and  applied 
the  lunar  cauftick,  They  all  four  recovered. 

On  repeating  the  fame  experiment  on  four  other 
pigeons,  neither  of  them  died,  nor  became  ill.  I 
got  ready  twelve  other  pigeons  as  above,  and  ap- 
plied, firfl  the  venom,  and  immediately  after  the 
lunar  caullick,  to  the  wounds  in  their  pedtoral  muf- 
cles. They  all  twelve  recovered, 

I wounded  the  pedloral  mufcles  of  four  others 
with  venomous  teeth,  and  immediately  fcarified 
the  wounds,  and  applied  the  cauftick.  Two  of 
them  died  in  lefs  than  an  hour. 

It  cannot  be  doubted  after  this,  but  that  the 
deaths  of  the  animals  to  which  the  lunar  cauftick 
was  applied,  were  occahoned  by  its  not  being  inr 
variably  able  to  reach  all  the  parts  envenomed  ; 
and  not  becaufe  it  is  no  true  fpecifick  againft  this 
poifon. 

I mult  again  confefs  ingenuoufly,  that  having 
one  day  applied  the  venom  to  wounds  made  in  the 
mufcles  of  the  legs  of  two  pigeons,  one  of  them 
died  at  the  .end  of  four  hours,  notwithflanding  I 
had  treated  it  with  the  cauftick.  Another  time  I 
wounded  the  mufcles  of  the  legs  of  two  pigeons, 
with  venomous  teeth,  and  one  of  them  died  in 
eighteen  hours.  But  unlefs  I am  deceived,  all 
thefe  cafes  only  tend  to  prove  ftill  more,  either 
that  the  remedy  does  not  always  come  in  time. 


or 


0r  does  not  always  unite  with  itfelf  the  venom  : this 
teems  to  be  fufticiently  demonftrated,  by  the  time 
that  thefe  animals  continue  to  live,  whilft  they‘> 
in  general  die  in  a- very  Ihort  fpace,  when  the  re- 
medy is  not  applied. 

I was  delirous  of-  making  a trial-  on  ten  other 
pigeons,  and  having  wounded  their  legs  with  ve-- 
nomous  teeth,  I fcarified  them,  and  applied  the 
cauftick  a little  after.  Five  recovered  without, 
having  had  any  complaint,  a fixth  died  in  my  hands, 
and  the  other  four  died,  one  in  three,  one  it  fixteeni^ 
one  in  eighteen,  and  one  in,  nineteen  hours. 

I think  it  quite  fuperfluous  to  give  a detail  of 
feverai  experiments  I made  on  the  mufeies  of  th-c 
legs  and  breatts  of  fowls.  I wounded  them. in  fe^ 
veral  places,  applied  the  venom  abundantly,  and 
treated  them  in  the  ufual  way  with  the  cauftick- 
Neither  of  them  died.  This  may  readily  be  ac- 
counted for,  lince  pigeons,  which  are  much  more 
tender,  and  which  link  more  readily  under  the  ef- 
fedls  of  the  poifon,  have  in  the  fame  circumftances 
cfcaped  death. 

Experiments  on  ^luadrupeds* 

I wounded  two  guineapigs,  each  of  them  repeatf- 
edly  in  the  mufcles  of  one  of  its  legs,  with  venom- 
ous teeth,  and  after  having  made  the  fcarificatioiis-, 
I drefled  the  wounds  with  the  lunar  cauftick  : one 
recovered,  the  other  died  at  the  end  of  hve  hours. 

I treated 
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I treated  four  other  guineapigs  in  the  fame  wa}% 
and  only  one  of  them  died,  and  that  at  the  end  of 
five  hours. 

I wilhed  to  try  whether  on  applying  the  venom 
drawn  from  the  animal,  to  the  wounded  mufcles,  the 
remedy  wduld  be  more  certain.  I wounded  the 
mufcles  of  the  legs  of  fix  very  fmall  rabbits  in  fe- 
veral  places,  and  applied  the  remedy  ; neither  of 
them  died.  I treated  the  petftoral  mufcles  of  fix 
other  rabbits  in  the  fame  way,  and  aU  of  them  re- 
covered. 

I proceeded  to  fmall  guineapigs,  on  fix  of  which 
I tried  this  remedy.  To  three  of  them  I applied 
the  venom  to  the  mufcles  of  the  legs,  to  the  othef 
[ three  to  thofe  of  the  breafl,  each  of  which  I had 
previoufiy  wounded  : I then  applied  the  caufiick. 
Neither  of  the  guineapigs  died. 

I returned  to  the  venomous  teeth,  with  which  I 
wounded  eight  very  fmall  rabbits  in  the  legs.  A 
little  after  I fcarified  and  medicamented  the  parts.’ 
Tw'o  of  the  rabbits  died ; the  other  fix  reco- 
vered. 

It  can  no  longer  be  doubted  but  that  the  lunar 
cauftick  is  a true  fpecifick  againlt  the  venom  of 
the  viper.  But  the  mode  of  applying  it  to  the  en- 
venomed parts  is  not  certain,  and  it  is  natural  to 
conceive  that  the  difficulty  will  become  much 
greater,  w'hen  the  application  of  it  is  attempted  on 
the  immediate  bite  ot  the  viper  ; particularly  if  the 
creature  may  have  bit  feveral  times^  and  if  the  traces 
of  the  bites  can  fcarccly  be  diftinguiflied.  In  thefe 
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cafes  there  will  be  always  feme  uncertainty,  and  if 
the  remedy  fail  in  correcting  the  venom,  too  exten- 
five  and  multiplied  fcarifications  may  be  extremely 
hurtful. 

\ 

Biles  of  the  Viper  treated  with  the  Lunar  CauJiicL 


The  latter  part  of  my  experiments  is  the  more  im- 
portant, in  having  for  its  objeCl  the  fecuring  us 
againft  the  bite  of  the  viper.  My  experiments  are 
too  few  in  number,  and  too  little  varied,  either  to 
allow  the  drawing  from  them  all  the  practical  utility 
that  maybe  hoped,  or  to  render  the  method  I have 
pTopofed  perfect.  Owing  to  the  feafon,  I have  ex- 
perienced a fcarcity  of  vipers ; and  the  circumftances 
in  which  I have  found  my felf,  and  the  obligations  I 
.have  had  tofulfill,  have  prevented  my  applying  my  felf 
more  attentively,  and  in  the  way  Ilhould  have  wi^h- 
ed,  to  this  fubjeCt.  Ifhallforthe  prefent  publifhthe 
refultof  fuch  experiments  as  I have  been  able  to  make, 
intending  to  return  at  a more  convenient  opportu- 
nity, to  an  enquiry  that  has  the  good  of  my  fellow 
creatures  for  its  objeCt.  In  the  mean  time,  I hope 
that  ph.ilofophcrs  and  naturallfts  will  pay  every  at- 
tention to  this  branch  of  medicine,  and  will  fpare 
no  pains  to  render  it  more  ce  rtain  and  ufeful. 

I had  a middle  hzed  rabbit  bit  five  times  fuceffive- 
ly  in  the  leg,  by  a large  viper,  and,  after  making 
fcarifications,  ap  plied  the  caufiick,  andwafliedand 
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bound  the  wounds.  The  rabbit  died  at  the  end  of 
twelve  hours. 

I had  another  rabbit  bitfeveral  times  in  the  leg  by 
a viper.  It  died  in  the  fpace  of  an  hour,  although 
it  was  treated  like  the  preceding  one. 

I had  two  guineapigs  bit  in  the  legs  by  a vipetj 
each  One  three  times,  and  after  making  the  fcarifi- 
cations,  I applied  the  cauftick.  Both  of  them  died 
in  a few  minutes. 

I repeated  this  experiment  with  the  fame  circum- 
llances,  on  a large  guincapig,  which  died  in  the 
fpace  of  twenty-four  hours. 

Thefe  five  unexpedled  deaths  convinced  me  how 
cafy  it  is  to  be  deceived,  even  in  matters  of  obferva- 
tion  and  experiment,  and  how  little  truft  is  to  be  re- 
pofed  in  analogy.  The  minutelt  circumftance  fuf- 
fices  to  render  what  in  itfelf  would  be  very  ufeful, 
both  ufelefs  and  hurtful.  Every  one  may  perceive, 
that  in  the  prefent  cafe  the  whole  difficulty  lies  in 
making  the  cauftick  penetrate  into  all  the  parts  to 
which  the  venom  has  found  its  way.  But  how  can 
this  difficulty  ever  be  furmounted  ? The  holes  made 
by  the  teeth  of  a viper  are  very  fmall,  and  often  in- 
vifible*  They  run  in  different  directions  within  the 
fkin,  and  have  different  depths,  according  to  a thou- 
fand  varied  circumftances.  The  fwelling  or  inflam- 
mation that  fucceeds,  augments  the  difficulty  ftill 
more,  fo  that  the  fcarifications  are  made  almoft  at 
hazard. 

I muft  not  howeve  omit  that  I have  cured  fivtf 
other  larger  rabbits  by  this  method,  after  they  had  been 
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repeatedly. bit  by  yipers  ; as  alfo  feveral  guincapigs 
that  I had  had  bit  in  the  fame  way ; all  of  which 
would  probably  have  died,  if  they  had  not  been 
treated  with  this  new  remedy.  But  I recovered  a 
much  greater  number  of  thefe  animals,  when  they 
had  been  bit  a lingle  time  only^  although  even  in 
this  inftance  fome  of  them  died  ; and  this  was  un- 
doubtedly  oceafioned  in  the  vvay  related  above  ; that  is 
to  fay,  not  by  the  ineffieacyof  the  medicament,  buibe* 
caufe  it  cannot  always  reach  the  parts  where  the  poi- 
fon  has  penetrated  and  lodged.  There  are  likewife 
other  circumftances  which  elude  the  new  method  I 
have  propofed,  and  thefe  are  when  the  difeafe,  by 
accidental  circumftances,  is  more  internal  than  ex 
ternal ; that  is  to  fay,  when  the  venom  is  fuddeniy 
introduced  in  a large  quantity  into  the  blood  of  the 
animal,  by  the  means  of  fome  veffel  that  the  teeth 
may  have  penetrated.  And  I do  not  think  it  impoffibk 
but  that  the  bite  of  the  viper  may  kill  even  inftan  - 
taneoully,  provided  it  fhould  ever  happen  (which 
is  not  abfolutely  impolTible)  that  the  teeth  fhould 
pierce  a large  venous  veffel  in  fuch  a way,  that  a 
quantity  of  the  venom  would  be  inftantly  carried  to 
the  heart.  In  this  cafe,  which  differs  little  or  not  • 
at  all  from  the  artificial  injedtion  of  the  venom,  the- 
difeafe  may  be  incurable,  and  obviate  all  rcmedy< 
The  lunar  cauftick,  I repeat  it,  renders  the  ve- 
nom of  the  viper  innocent,  and  is  its  true  fpecifical 
remedy  ; but  much  remains  to  be  done,  to  apply  it 
with'the.greacefl  advantage,  in  the  bite  of  this  ani- 
> VoL-.  II.  , Z.  mak 
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mal.  It  wbuM  perhaps  be  ufeful  to  fwallow  it  di- 
luted with  water,  even  in  pretty  ftrong  dofes. 
If  the  venom  of  the  vipet  derange  the  blood,  and  be 
fatal  when  it  is  introduced  into  the  torrent  of  the  cir- 
culatioia  of  humours,  the  lunar  cauftick,  takeh  in- 
ternally in  a liquid  form^  may  weaken  its  noxious 
qualities,  and  corred:  it  In  the  veffels  themfelves,  to 
fuch  a degree  as  to  deftroy,  or  diminilh,  the  inter- 
nal difcafe  that  this  venom  producesv 

After  my  having  difeovered  that  the  lunar  cauf- 
tick renders  the  venom  of  the  viper  innocent,  it 
is  natural  to  conceive  that  I ought  to  make  fomd 
trials  on  the  lapis  infernalis ; I have  indeed  made 
feveral. 

I found  that  a pafte  formed  of  this  ftone,  and  of 
the  venom  of  the  viper,  might  be  applied  with  im- 
punity to  the  wounded  mufcles  of  birds  ; oti  choof- 
ing  ten  of  them  for  thefe  expeHments,  riot  one  diedv 
But  of  three  which  I envenomed  with  the  teeth; 
and  dreffed  with  the  lapis  infemalis  feraped  to  a pow- 
der, two  died,  one  at  the  moment  of  the  applica- 
tion, the  other  at  the  end  of  two  hours.  I had  four 
pigeons  bit  in  the  legs  by  vipers,  and  treated  them 
with  the  fame  cauftick.  One  died  in  my  hands  im- 
mediately after  I had  applied  it,  another  in  the  fpacc 
of  an  hour,  and  the  two  others  recovered. 

Nbtwithftanding  that  the  feafon  was  becoming  un- 
favourable, and  that  I had  no  longer  a hop'e  of  finding 
any  vipers,  I met  with  thirty-foUr  of  them  by  acci- 
dent, in  an  excellent  ftate  and  very  vigorous.  The 
firft  purpofe  to  which  I applied  them  wus  that  of 

3 veri- 
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Verifying  my  new  remedy^  and  of  feeing  at  the  fame 
time  whether  a folution  in  water  of  the  lunar  eauf- 
tick  given  internally,  would  be  at  all  e-fficaeious  to 
animals  bitten  by  the  viper; 

I deflined  four  very  fraall  guineapigs  for  this  ex* 
periment,  and  made  them  drink  a teafpoonful  of 
the  above  folution  : it  was  rather  weak,  but  (till  dlf- 
agreeable  to  the  tafte.  I wounded  the  femoral  muf* 
cles  of  three  of  them  with  venomous  teeth,  made 
immediate  fcarifications,  and  applied  the  lunar  caul- 
tick  as  ufual;  neither  of  them  died. 

1 made  another  fmall  guineapigfwallow  two  tea* 
fpoonfuls  of  the  above  folution , and  it  died  in  my 
hands.  I conclude  from  this  that  the  quantity  I 
employed  was  too  great.  I afterwards  gave  a Angle 
\ teafpoonful,  as  in  the  firft  experiment,  to  other  fout 
fmall  guineapigs,  and  had  them  Immediately  bit  by 
as  many  vipers,  making  fcarifications  inftantly  after. 
They  all  four  died.  One  when  fcarce  bitten^  ano* 
ther  in  an  hour,  a third  in  three  hours,  and  the 
lafl;  in  five.  The  refult  of  this  experiment  Ihows 
that  the  bite  of  the  viper  is  far  more  dangerous, 
than  wounds  that  may  be  rnade  artificially  with  its 
teeth,  although  filled  with  venom.  One  reafon  per- 
haps iSj  the  difficulty  of  conveying  the  remedy  nice* 
ly  to  all  the  parts  where  the  teeth  of  the  viper  pene- 
trate when  it  bites  at  its  will.  I likewife  imagined 
at  the  time  that  the  fmallnefs  of  the  animals  I made 
choice  of  might  partly  have  caufed  this,  and  deter- 
mined in  confequence  to  make  ^trials  on  larger  and 
ftronger  ones,  better  able  to  rcfifl;  the  cffedts  of  the 
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poifoii‘;'particulatJy  the  interiial  malady,  which  is 
communicated  much  quicker  in  fmall  animals.  I 
had  fix  fowls  bit  in  the  thigh  by  as  many  vipers. 
Five  of  them  fwallowed  three  teafpoonfiils  eachof 
the  folution  of  the  cauftick,  the  other  did  not  fwal- 
low  any.  I applied  the  lunar  cauftick  in  the  fame 
\vay  to  each  of  their  wounds ; the  laft  died,  the  other 
five  all  recovered.  * 

I had  fix  rabbits  of  a middling  fize  bit  in  the 
thigh  by  as  -many  vipers.  I immediately  applied 
the  lunar  cauftick  to  their  wounds,  and  made  them 
all  drink  the  folution  of  it.  Four  of  them  reco- 
vered the  other  two  died,  one  in  three  hours,  the 
other  in 'eight. 

' I repeated  this  experiment  on  fix  other  rabbits, 
fomewhat  larger  than  the  above,  and  neither  of 
them  died.  On  having  four  others  bit,  and  treated 
ekaftly  in  the  fame  way,  they  all  likewife  reco* 

f \ 

vered.  '' 

The  number  of  thefe  experiments  is  ftill  too  cir- 
cumfer-ibed  to  render  us  certain  that  the  lunar 
cauftick' is  a never  failing  remedy  againft  the  bite 
of  the  viper  ; and  this  is  owing  to  the  difficulty  of 
conveying  it  to  all  the  parts  into  which  the  venom 
has  infinuated  itfelf  : three  or  four  hundred  experi- 
ments would  fcarcely  fuffice  to  fully  clear  up  this 
important  matter ; I however  have  no  doubt  of 
the  efficacy  of  this  remedy,  and  can  affirm  that  the 
lunar  cauftick  is  the  true  fpecifical  remedy  againft 
this  dreadful  poifon. 

Ok 
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On  the  Foifon  called  Ticunas,  ' . 


The  Angular  and  unexpc<fted  efFeds  of  the  lun^ 
cauilicfc,  “which,  when  united  with  the:  venom, 
the  viper,  renders  it  imiocent,  made  mo.fufped 
that  the  effed  mie-ht  be.  the  fame  ifjt  wejre  united 
with  the  ticunas.  I mixed  them  then;; ii^:.. equal 
quantities,  and  formed  .a  fomewhat  f(5^ft,.  pa%.;j-I 
now  made  feveral  wounds  in  the  mufcjes  qf  a. 
pigeon’s  leg,  and  applied  this  palle  to  theuij.  'The 
pigeon  died  in  lefs  than -two  minutes,  I.  repeated 
this  experiment  with’  the  fame  circumftances  on 
another  pigeon,  which  died  jn  lefs  than  three  mir 
nutes.  1 again  repeated  It  on  twq  othprs,  one  of 
which  died  in  lefs  than  two  minutes,  and  the  other 
foon  after  the  end  of  the.  third.  The  lunar  cauftiqk 
then  does  not  corred  the  deadly  quality  vqf  the  tlj 
cunas,  and  confequently  is  not  its  fpecifiga^  remedy. 
The  ' .pafte  'formed  of  it  does  not  ey.en  retard  the 
death  of  animals  to  which  it  is  applied' ^ fince  two 
pigeons,  to  the  legs  of  which  I had  Amply  applied 
-the  ticunas,  died  in  three  minutes,  and  mot  fooner. 

I pafs  over  in  Alcnce  many  other  analogous:  eonfCf 
quences  which  I obtained  on  making  like  experif 
ments  on  guineapigs  and  fmall  rabbits.  - ; ....  j 
Having  procured  feveral  fnakes,  Amj!^' ,to  fhofe 
the  examination  of  which  is  mentioned  in  page  13^ 
of  thie  volume,  for  thejoccafion,  I -Ijif^dthc  cuiior 
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fity  to  fee  whether  the  poifoning  them  with  the 
ticunas,  in  the  mufcles  of  the  tail,  would  be  attended 
with  the  corifequences  I had  before  obferved  ; and 
whether  thefe  creatures  would  continue  in  an  ap- 
parently lifelefs  flate,  for  RS  many  hours  as  they 
did  on  the  former  trials.  I introduced  then  into 
•the  mufcles  of  the  tail  of  one  of  thefe  fnakes,  an 
' American  arrow  which  1 had  preyioully  fteeped  in  the 
ticunas,  liqnified  by  the  heat  of  boiling  water,  I 
anade  a confiderabie  wound  along  the  vertebra,  that 
the  poifon  might  penetrate  well  into  the  mufcles. 
At  the  end  of  an  hour  the  fiiake  fcarcely  ftirred, 
■and  in  an  hour  more  feemed  -dead,  and  quite  de- 
prived of  motion  and  irritability.  In  this  appa- 
rent ftate  of  death,  I examined  the  motion  of  the 
heart  attentively  through  the  Ikin,  and  could  per- 
ceive a feeble  and  flow  contraiftion  of  this  mufcle. 
This  contradtion  eontinued  for  twenty-feven  hours, 
•conflantly  diminifhing  in  force,  and  in  this  intcr- 
•val  every  one  -would  have  looked  on  the  creature  as 
dead,  for  fluting  afide  the  motion  of  the  heart,  it 
was  quite  flill  and  free  from  irritability,  At  the 
•end  of  tweiity-feven  hours  the  motion  of  the  heart 
gradually  became  quicker  and  more  confiderable  ; 
and  I then  thought  I perceived,  on  giving  the 
Oreature  a violent  blow,  a fmall  undulating  motion. 
In  forty  hours,  I obferved  a motion,  fometimes  of 
one  extremity  of  the  body,  fometimes  of  the  other, 
hut  very  feeble.  In  ten  hours  more  this  motion, 
?nd  the  return  as  it  were  to  life,  were  manifefland 
certain^'  nptwithfl^nding  the  fnake.  could  nei- 
ther 
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fher  crawl  nor  hold  up  its  head.  I left  it  in  this 
flate  during  the  i?ight,  and  the  next  morning  found 
it  very  lively,  in  good  health,  and  able  to  crawl ; 
but  fix  hours  after,  it  died. 

The  event  was  exaftly  the  fame  on  treating'  two 
other  fnakes  in  the  fame  way.  Another  much 
fmaller  one  died  in  lets  than  tvyo  hours  ; its  heart 
continuing  to  move  three  hours  after  its  lofing  all 
apparent  figns  of  life. 

It  cannot  then  be  doubted  but  that  tl>e  ticunas  is 
a rnortal  poifon,  even  to  animals  with  cold  blood, 
although  it  be  true  that  it  is  far  lefs  fo  to  them, 
than  to  thofe  that  have  the  blood  ’.yarm.  But  that 
which  well  merits  pur  attention,  is  the  apparent  fuf- 
penfion  of  life,  and  of  the  voluntary  motions  of  all 
the  animal’s  mufcles,  except  that  of  the  heart,  the 
irritability  of  which  is  indeed  diniinifiicd,  but  not 
totally  deftroyed. 

We  cannot  aft;erwards  but  admire,  that  a long 
.continuance  of  this  ifolated  motion  of  the  heart,  is 
capable  of  reftoring  by  degrees  to  the  animal,  that 
life,  and  that  motion  of  all  its  other  organs,  which 
it  had  entirely  loft.  Without  the  adtion  of  this  muli- 
cje^  all  irrevocably  have  ceafed, 

t 

On  thfi  Confequences  of  the  OU  of  the 

Cherry  Laurel. 

The  following  experiments  on  the  oil  of  the 
.cherry -laurel,  will  not  only  ferve  to  complete  thofe 
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I have  already  made  on  this  fubjeft,  but  to  ihow 
a clearer  way,  that  this  oil,  whether  given  internal- 
ly or  applied  to  the  wounds  of  animals,  is  one  of 
the  molt  terrible  and  (ieadly  poifons  known.  This 
important  truth  will,  I hope,  deltroy  once  for  all, 
the  abyfe  that  has  crept  into  fpveral  places  in  Italy, 
of  felling  the  oil  of  the  cherry-laurel  publickly  inthe 
Iho'ps,  to  all  thofe  who  alk  for  it.  It  is  eafy  to  f^e 
how  dangerous  this  cultom  may  be  to  fpciety  ; and 
this  danger  is  encreafed  again  by  the  method  adopt- 
ed in  felling  it.  It  is  ufually  malked  under  the  title 
of  EJfence  of  bitter  Almonds,  and  is  found  under  this 
name  in  the  printed  lifts  of  diftillers,  .who  fell  it 
with  other  eflences,  oils,  and  liquors,  that  may  be 
drank  with  the  greateft  impunity.  Nay,  what  is 
more,  this  dangerous  poifon  enters  into  the  compo- 
fttlon  of  a liquor  for  the  ufe  of  the  publick,  which 
is  made  and  fold  without  a.ny  ceremony  ; and  to 
prevent  all  fufpicion  of  the  true  nature  of  this  poi- 
fopous  mjxture,  it  is  vended  under,  the  title  of  L/- 
quor  of  bitter  Almonds^  or  of  'Teaeh-foijDers^  and  is  ' 
evpn  put  into  milk,  apd  into  ragouts.  . It  is ' true 
that  a fmall  quantity  of  this  poifon  is  employed  in 
them,  and  that  thefe  liquors  are  not  drank  like  wine 
and  water  ; but  a poifon  is  always  a poifon  ; and 
we-  do  pot  befides  know  but  it  may  be  hurtful 
when  ufed  a long  thpe, . although  in  very  fmall 
quantities  ; and  whether  it  may  not  give  a difpofi- 
tlop  t©' certain  difeafes.  I have  heard  fome  perfons 
fay,  that  when  fwallpwed  jtmiu ft  be-  an  excellept 
. ..  i \ cordial. 
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cordial,,  which  its  truly  agreeable  and  aromatick 
fmell  may  eafily  induce  them  to  believe. 

Tufcany  owes  to  a philofophick  fovereign,  the 
knowledge  of  this  pretended  'oil  of  bitter  aUnonds, 
and  the  advantage  of  being  fecured  from  the  ab'ufe 
that  may  be  made  of  it  : fo  true  it  is  that  philofophy 
is  ufeful  even  to  fovereigns,  and  that,  according  to 
the  wilh  of  one  of  the  ancients,  they  ought  all  to  be 
philofophers,  or  at  leaft  to  know  how  to  philofo- 
phi^e  on  occafipn ! 

‘ t . 

* ■ ...  --'j  > '■ 

The  Oil  of  the  Cherry-Laurel  is  a Poifon  to  papers. 


Having  had  an  opportunity  of  providing  a^  quan- 
tity of  the  oil  of  the  cherry-laurel,  I wiftied  to,,  fee 
. what  effects  it  would  have  on  vipers,  and  accord- 
ingly made  a large  one  fwallow  about  ten  drops. 
.In  lefs  than  two  minutes  it  could  fcarcely  dragitfelf 
along,  and  at  the  end  of  feven  feemed  quite  d^a^. 
In  two  minutes  more  it  was  perfectly  infenfible  to 
the  ftimulus  of  a needle.  However  on  obferving  at- 
tentively, its  heart  was  feen  to  move,  and  to  rife  and 
fink  ajternately  : it  continued  this  motion,  which 
regularly  dimlnifiied,  for  three  hours.  In  thefe  ani- 
mals we  may  judge  extremely  well  of  the  total  re- 
pole of  this  mufcle,  without  opening  the  • thorax  ; ' 
. an  obfervation  that  in  many  cafes  may  be  highly 
important.  W'e  inay' likewife  obferve  this  motion  of 

the 
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the  h^t  externally  in  other  ^fmalf  vyith  col4 
blood,  even  in  frogs,  l^ut  ,with  greater  ^di^,c,ulty. 

I have  fouj^d  in  general  that  t^e  pi)  ,9f  the  ^cl^erryT 
^aureli^  a very  strong  poifon,  isven  to  yipers,  the 
/uddeiinefs  of  its  effe(9:s  Qi?  .^yhicli,  is  'proportioned 
ito  the  -quantity  fwallawed. , J.  haye  feen  thefe  crea- 
-tures  die  in  a yery  few  miau.tes  on  giving  tl;iem 
thirty  or  forty  drops,  in.^liich  cafes  they  have  fickr 
ened  and  become  motionlefs  inftantly ; and  I have 
found  it  mortal  even  when  given  to  them  in  the 
fmall  quantity  of  a drop,  or  at  moll  of  two.  It  is 
true  that  in  thefe  laft  inftances,  the  difeafe  difeovers 
itfelf  very  late,  and  that  the  viper  lives  many 
hours  after.  ^Tis  obferved  thM  the  mufcular  irrita- 
bility is  in  general  very  fbon  deflroyed,  notwith- 
Handing  which  the  heart  continues  to  move  for  a 
very  long  time,  even  after  the  animal  ceafes  to  give 
any  fign  of  life,  or  fenfation,  The  heart,  I do  npt 
here  fpeak  of  the  inteftines,  is  an  exception  to  the 
general  rule  of  the  other  mufcles,  and  this  interelling 
point  of  animal  phyficks  deferves  ftill  more  the  atten- 
tion of  philofophers,  as  having  been  hitherto  totally 
pegled:ed. 


! 

Ithe  Oil  of  the  Cherry-Laurel  is  a Poifon  to  Saakes, 


I made  a fnake  fwallow  five  drops  of  the  oil  of  the 
cherry-laurel,  which  it  had  fcarcely  taken,  when  I ob- 
ferved it  to  crawl  with  diificulty  ^ in  lefs  than  two  mi- 
nutes 
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nutes  it  appeared  to  be  almolt  dead,  fince  it  only  pre-r 
ferveda  fmall  motion  of  its  tail,  which  ceafed  alittle 
?ifter.  I ilimiilated  it  in  different  parts  of  its  body  with- 
out any  effedt.  On  opening  the  thorax,  I found  the 
heart  and  auricles  motionlefs ; but  when  I pricked 
them  with  a needle,  they  began  to  move,  and  this 
motion  continued  feveral  hours,  At  length  I fepa- 
rated  the  heart  from  the  thorax,  and  it  inftantly 
ceafed  to  move,  However  on  touching  it  repeat- 
edly with  the  point  of  a needle,  it  each  time  con- 
tradted  itfelf  once,  and  continued  to  do  fo  for  feve- 
ral hours.  It  never  had  afpontaneous  motion,  and 
never  contradfed  itfelf  more  than  once  on  being 
pricked  with  the  needle. 


*!tke  Oil  of  the  Cherry- Laurel  is  a Polfon  to  Snakes, 
when  applied  to  their  Mufcles. 


I made  a wound  of  about  an  inch  in  length,  in 
the  mufcles  of  the  tail  of  a young  fnake,  and  ap- 
plied to  it  about  forty  drops  of  the  oil  of  the  cher- 
ry-laurel, It  died  in  lefs  than  ten  minutes,  without ' 
having  been  convulfed,  and  without  the  fmalleft 
fign  of  irritability  remaining  in  its  whole  body. 

I laid  bare  a great  length  of  the  mufcles  of  the 
tail  of  an  ordinary  lized  fnake,  and  wounded  them 
in  feveral  places.  I applied  an  abundance  of  the 
oil  of  the  cherry-laurel  to  the  wounded  parts 
throughout,  and  a inoment  after  repeated  this  again. 

In 
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In  lefs  than  a minute  the  fnake  moved  languidl)'. 
and  with  difficulty,  and  the  motion  of  the  differcnl' 
parts  was  feeble,  in  proportion,  as  they  approached 
the  tail.  In  an  hour  after,  however.,  it  had  in  a 
-great  meafure  recovered  its  former  vivacity.  I 
then  applied  frefh  oil  to  the  fame  wounds,  and  in 
•lefs  than  a minute  it  could  fcarcely  ftir  itfelf,  re- 
maining twilled  in  the  form  of  a zigzag ; ho\vever, 
-in  half  an  hour  it  became  as  lively,  as  ufual. 

I applied  the  oil  of  the  qherryTlaurcl  twice,  to  the 
mufcies  of  the  tail  of  another  fnake,  which  although 
' it  had  appeared  dead,  and  remained  in  that  Hate  for 
feveral  hours,  both  times  recovered  itfelf,  How- 
ever, after  reviving  the  fecond  tinie,  and  becom- 
ing very  lively,  it  died  of  itfelf  in  a few  hours. 

This  oil  then,  when  it  is  applied  to  the  mufcies 
offnakes,  inconteftibly  produces,  violent  derange- 
ments in  a very  little  time,  but  is  not,  however, 
capable  of  killing  them  when  they  are  very  large  ; 
neither  does  it,  in  the  circumflances  at  leal!  in. 
{Which  I have  obferved.it,  kill  thefmaller  ones  very 
-fuddenJy,  notvvith{lanc|ing  it  is  otherwife  certai|u, 
that  fp^kes  without  dillindtion  die.  readily,  when 
made.to  fwallow  it,  even  in  a very  fmall  dofe. 

• • • ‘ ^ 

''7/  -is  (t  Foifon'  to  Pipers,  when  Jtmply  applied  io  ihei( 

• Mufiles. 

' 1 widicd  to  fee  W'hether  the-  oil  of  the  cherrv- 

j 

• laurel  would  be  mortaj,  when  applied  to  the  wounds 

of 
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of  vipers  purpofely  made,  and  whether  it  would  be 
lefs  fo  in  thefe  cafes  than  in  thofe  I have  related,  of 
their  ftvallowing  it.  It  has  been  found  by  a long 
fucceffion  of  experiments  I have  made  for  that  pur- 
pofe,  that  both  the  fpirit  and  oil  of  this  plant  pro- 
duce violent  derangements  when  applied  to  the 
mufcles  of  vipers,  but  not  to  fuch  a degree  as  when 
they  are  taken  internally*  In  thefe  cafes  the  heart 
continues  to  move  in  the  fanle  way  that  it  does  in 
the  other  animals  with  cold  blood,  whilft  all  the 
other  parts  remain  motionlefs  and  infenlible  to  the 
molt  adtive  flimulants.  In  like  manner  I have  ob- 
ferved,  that  on  introducing  a few  drops  of  the  oil 
into  the  natural  aperture  that  is  found  towards  the 
tail  of  the  viper,  the  creature  died  in  the  fame 
way  as  in  the  cafes  related  above,  that  is  to  fay, 
with  a lofs  of  mufcular  irritability,  but  with  a conti- 
nuance of  the  motions  of  the  heart. 

I bathed  the  mufcles  of  a vipers  tail,  llripped  of 
the  Ikin  for  a gr-eat  length  and  wounded  in  feveral 
places,  with  the  oil  of  the  cherry-laurel;  an  inftant 
after,  it  had  loll  the  motion  of  the  part  of  the  body, 
to'.vards  the  tail ; it  twilled' and  wrapped  itfelf  up,, 
fwelled  confiderably,  and  was  violently  convul- 
fcd. — I likewife  bathed  the  mufcles  of  another  viper 
towards  its  tail,  with  this  oil,  and  in  twenty  feconds 
it  could  fcarcely  move  itfelf.  It  was  contra^led  and 
wound  up,  was  1 welled  to  twice  its  f;ze,  and  numbed,. 
It  died  in  lefs  than  three  hours,  , .... 
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It  a3s  Ukezvije  as  a Poifon,  when  applied  to  the  Mitf- 
cles  of  Pigeons* 

it  will  be  IbfEcieiit  to  relate  here  foitie  of  thfe  ex- 
perirnents  I made  oil  the  mufcles  of  pigeons,  to 
Ihow  in  what  way  the  oil  of  the  cherry-latirel  adts  ill 
thefe  cafes i 

I flripped  the  whole  of  the  Ikin  from  the  leg 
a young  pigeon,  and  wounded  the  mufcles  in  feVe- 
tal  places,  without  divldihg  aiiy  perceptible  blood- 
veflel.  I then  applied  about  twenty  drops  of  the 
oil  to  the  part,  which  waS  more  than  a fquare  Inch 
in  fuperficiesi  In  fix  minutes  the  pigeon  was  no 
longer  ^well  able  to  fupport  itfelf  on  its  feet.  In 
three  more  it  was  feized  with  convulfions,  and  at 
length  fell  on  its  breafti  In  fix  minutes  more  it  had 
loft  its  ftrength,  but  Hill  breathcdj  ahd  kept  open 
its  eyeSi  After  fix  other  miniltes  It  began  to  ftir  a 
little,  and  remained  quiet  for  the  fpace  of  twenty 
more*  It  at  length  recovered,  and  became  as  well 
as  ever. 

I laid  bare  the  breafl  of  a very  young  pigeon^ 
wounded  the  pedloral  mufcles  in  feveral  places,  and 
applied  to  them  about  ^twenty  drops  of  oil.  Five 
minutes  after,  the  pigeon  became  very  feeble,  and 
almoft  incapable  of  fupporting  itfelf ; if  however 
furvived,  and  had  no  other  fymptoms.  The  wound 
was  very  large^  and  well  covered  with  oil* 

I ie- 


ON  POISONS.  ^5^ 

I repeated  this  experiment  on  another  pigeon,  ap- 
plying twenty  drops  of  the  oil,  as  above^  In  the 
fpace  of  three  minutes  it  could  no  longer  fuppoTt  it- 
felf,  and  died  in  five  more. 

Two  other  pigeons,  fomewhat  larger,  recovered,- 
although  treated  precifely  in  the  fame  way  with  the 
laft. 

I returned  to  my  experiments,  on  the  legs.  I 
laid  the  leg  of  a middling  fized  pigeon  eiitirfely  bare, 
and  wounded  the  mufcles  in  fevefal  places.  I then 
fucceffively  applied  to  the  wounds  more  than  thirty 
tlrops  of  the  oil  : in  thirty  minutes  it  could  no 
longer  (land,  but  foon  revived,  and  recovered  per- 
fectly. 

This  experiment  made  on  two  other  pigeons. 
Was  attended  with^the  fame  fuccefs ; neither  of  them 
died,  but  oh  the  other  hattd  foon  recovered  from  the 
fceblenefs  that  felzed  them  : however  having  re- 
peated It  on  two  much  younger  ones,  they  both  died 
in  violent  convulfions  in  lefs  than  three  minutes, 
notwithftartding  I had  not  laid  their  legs  fo  bare  aa 
ufual,  and  had  applied  a lefs  quantity  of  the  oil. 

From  all  thefe  experiments,  it  appears  that  the 
oil  of  the  cherry-laurel  is  in  reality  a polfon  to  ani- 
mals, when  applied  in  an  immediate  way  to  the  muf- 
cles, by  the  means  of  wounds ; but  that  It  is  in  this 
way  far  lefs  deadly,  than  when  fwallowed. 
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It  h a Poifon  when  applied  to  the  Eyes  of  Pigeons: 


I omit  the  mention  of  feveral  experiments  I made 
on  the  eyes  of  pigeons  ; it  will  be  fufheient  to  know 
that  the  oil  of  the  cherry-laurel  is  a violent  poiforf' 
when  applied  to  thefe  organs,  arid  that  it  caufes 
fpeedy  death  to  thefe  animals,  in  the  fame  way  with 
the  fpirit  itfelf  of  the  plant. 

' - - j 

Applied  to  the  Heart,  it  renders  it  motionlefs: 


' The  faculty'  pofleffed  by  the  oil  of  th6  cherry-laurel' 
of  deftroying  the  irritability  of  flelhy  fibres,  indu- 
ced me  to  fry  whether,  on  bcirrg  immediately  t 
applied  to  the  heart,  it  would  render  it  motionlefs, 
eWeri  to  external  flim’ulr.  I therefore  let  fall  a few 
drops  ori  the  hearts  of  feveral  frogs,  the  motions  of 
which  foOn  ceafed,  and  could  not  be  reftored.by  the 
pricks  of  a needle.  The  fpirit  of  the  cherry-laurel 
produces  the  fame  effeft,  but  lefs  fuddenly  and  more’ 
imperfeftly  than  the  oik‘ 
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« 


' 7/  hVsj  when  applied  to  the  Brain, 

I was  afterwards  defirbus  of  feeing  whether  this 

• I 

bil  would  be  mortal  when  applied  to  the  brain  of 
frogs,  and  a fevv  minutes  after  the  application  of  it 
bbferved  that  the  creatures  could  fcarcely  crawl : 
in  lefs  than  fix  minutes  they  died.  The  heart  how- 
ever continued  to  move.  The  brain  being  flimula- 
ted,  no  contradiibn  of  any  part  enfued,  but  on  for- 
cing a pin  longitudinally  into  the  fpinal  marrow, 
the  feet  fprnng  up  violently.  This  would  lead  one 
to  believe  that  the  nervous  fubftance,  when  put  in 
contad:  with  the  oil  of  the  cherry-laurel,  lofes  its 
power  of  cbntrading  the  mufcles ; but  that  this 
poifon  notwithftanding,  is  Only  capable  of  removino- 
it  in  the  nerves  or  nervous  productions  that  it  im- 
mediately touches. 


it  deprrJes  the  Nerves  with  which  it  it  put  in  coHta^j 
of  the  faculty  of  contra3ing  the  Mufcles, 

To  alfure  myfelf  of  this  I applied  it  to  the  crural 
nerves -of  frogs,  and  in  lefs  than  two  minutes  obfer- 
ved  that  one  of  thefe  creatures  on  which  I tried  it, 
had  loft  the  faculty  of  contracting  its  feet,  and  that 
\yhen  I ftimulated  thefe  nerves,  at  the  part  where 
VoL.  II.  A a the 
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the  oil  had  touched,  with  a needle,  they  no  longer  put 
the  mufcles  in  adtion.  But  every  time  I flimiilated 
them  towards  the  legs,  where  the  oil  had  not  reach- 
ed, the  feet  contradted  themfelves  forcibly.  The 
nerves  then  are  not  the  organ  or  inftrument  by  which 
the  oil  of  the  cherry-laurel  communicates  its  delete- 
rious qualities  to  the  other  parts  of  the  machine,  and 
are  themfelves  only  fufceptible  of  them  at  the  pre- 
cife  part  to  which  the  oil  of  the  cherry-laurel  has 
been  immediately  applied.  The  fpirit  of  the  cher- 
ry-laurel, when  applied  to  the  nerves,  produces  effedts 
analogous  to  thofe  of  the  oil,  but  not  fo  violent.  It 
is  very  probable  that  this  action  of  both  oil  and  fpi- 
ritis  fimply  mechanical,  and  that  they  alike  operate 
in  the  way  with  fubftances  that  corrode  and  crifp. 


The  Oil  of  the  Cherry-Laurel,  adminijlered  to  Leeches, 
deadens  the  Part  it  immediately  touches. 

I injedted  the  oil  of  the  cherry-laurel  into  the 
bellies  of  feveral  leeches,  which  immediately  dead- 
ened, and  were  no  longer  fufceptible  to  external 
ftimuli.  The  fame  thing  happened  when  I 
tried  the  fpirit.  I injedled  fome  of  them  for  almoft 
half  their  length,  preventing  the  oil  from  paffing 
further  by  a ligature,  and  faw  with  furprize  that 
the  injedled  half  was  deadened,  and  no  longer  fen- 
fible  to  any  flimulus,  whilfl:  the  other  part  was  alive, 
and  continued  in  that  ftate^'for  many  hours.  Thig 
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very  fingular  phenomenon  is  not  found  either  in 
fnakes  or  vipers,  every  part  of  which  becomes  in- 
fenfible  almoft  at  the  farrie  time ; and  this  difference 
may  be  principally  caufed  by  the  diverfity  of  mo- 
tion in  thefe  animals,  when  compared  with  the 
others. 

I bathed  'the  part  of  a leech  towards  the  head, 
with  the  oil  of  the  cherry-laurel.  In  lefs  than  three 
minutes  there  was  no  motion  in  this  part,  whilft 
the  other  half  was  ftill  living  and  in  full  adtion  fix 
hours  after* 

I bathed  the  part  of  another  leech  towards  the 
tail,  and  in  lefs  than  two  minutes  found  it  motion- 
lefs  ; the  other  part  continued  to  move  for  fix 
hours. 

I rubbed  a part  of  a fnake’s  tail  that  I had  cut, 
with  the  oil  of  the  cherry-laurel ; in  lefs  than  half 
an  hour  it  had  loft  all  motion. 


The  Oil  of  the  Cherry-Laurel  is  deJlruHive  to  Animals y 
when  injeUed  by  the  Jugular* 

The  multiplied  examples  I have  related  above, 
of  the  deleterious  powers  of  the  oil  of  the  cherry- 
laurel,  induced  me  to  think  (notwithftanding  I had 
two  years  before  in  London,  injedfed  the  fpirit  of 
this  plant  Into  the  jugular  veins  of  rabbits  without 
its  caufing  their  death)  that  it  might  kill  animals, 
when  injedted  into  the  blood.  I prefumed  that  the 
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oil  being  much  more  pungent  and  burning  than  the 
fpirit,  would  ad;  on  the  blood  with  far  greater 
energy.  In  confequence  of  this  I made  feveral  ex- 
periments. 

I injeded  into  the  jugular  vein  of  a large  rabbit, 
ten  drops  of  the  oil  of  the  cherry-laurel,  with  which 
I had  mixed  five  or  fix  drops  of  water.  At  the 
moment  the  liquor  pafied  through  the  fyringe  in- 
to the  vein,  the  animal  fell  into  convulfions  and  died. 
1 opened  the  thorax,  and  found  the  blood  blacker 
than  it  is  in  its  natural  ftate.  The  left  ventricle  and 
left  auricle  of  the  heart  were  almofl:  empty,  and 
the  little  blood  that  remained  in  them  coagulated. 
The  right  ventricle  and  auricle  were  fwelled,  and 
filled  with  coagulated  blood.  There  was  no  motion, 
neither  could  any  be  excited  by  ftimulations.  The 
lungs  were  covered  throughout  with  large  dark 
fpots,  and  all  their  veflels  filled  with  coag;.ilated 
blood,  fome  of  which  was  likewife  extravafated  in 
feveral  places.  From  the  part  of  the  liquor  that 
remained  in  the  fmallfyphon,  I judge  that  fcarcely 
feven  drops  had  entered  the  vein. 

I tried  the  oil  on  another  rabbit  in  a lefs  quan- 
tity, only  injecting  five  drops  with  as  many  of  wa- 
ter. The  rabbit  became  convulfed  and  died  inftaht- 
]y.  I likewife  opened  the  thorax  of  this  one,  and 
found  the  heart  and  auricles  in  motion.  The  right 
ventricle  and  auricle  were  fwelled,  and  the  oppofite 
cavities  contained  a little  blood.  In  a fliort  fpace 
the  heart  ceafed  to  move,  and  I found  the  blood  iii 
the  right  auricle  and  ventricle  fomewhat  vifeous 
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and  blade.  In  the  oppofite  cavities  lay  a little  blood 
of  a red  colour.  The  lungs  were  ftained  with  blood 
all  over,  but  not  fo  much  fo  as  in  the  former  cafe, 
and  the  blood  in  the  veflels  feemed  to  be  ftagnant.’ 

I do  not  think  that  more  than  three  drops  of  the 
oil  entered  the  jugular  vein,  and  yet  we  fee  that 
the  animal  died  inftantly.  It  cannot  here  be  doubted 
but  that  the  caufe  of  the  death  lay  in  the  lungs,  and 
in  the  blood  that  was  found  ftagnant  in  their  veflels. 
It  isfuperfluous  to  remark  that  the  fuddennefs  of  this 
event,  and  the  certain  marks  of  a general  coagula- 
tion of  blood  in  the  lungs,  diredtly  exclude  the  pre- 
tended adtion  on  the  nerves,  and  furnifli  a certain 
proof  to  the  contrary. 

I have  fince  found  that  if  the  oil  be  injedled  in  a 
much  fmaller  quantity,  either  death  does  not  enfue, 
or  happens  much  later  ; in  this  cafe  there  are  very 
violent  convuKions,  which  are  certainly  produced 
by  the  anxiety  in  the  animal,  caufed  by  the  blood’s 
becoming  by  degrees  ftagnant  in  the  veflels. 


^he  Spirit  likewife  of  the  Cherry-Laurjl,  kills  zvhen  it 
is  injeHed  into  the  Fvfels. 

On  making  thefe  latter  experiments  it  was  natu- 
ral to  fufpedt  that  the  fpirit  of  the  cherry-laurel, 
when  injedted  into  the  velfels,  would  likewife  bring 
on  death,  and  that  the  experiments  I made  in  ' Lon- 
don were  not  conejufive,  becanfe  they  were  too  few 
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in  number,  or  perhaps  likewife,  becaufe  I em- 
ployed a weak  fpirit.  Be  that  as  it  may,  I wiflied 
to  affure  myfelf  afrelh  by  experiment,  and  I do  not 
blulh  to  oppofe  my  own  trials  to  new  ones,  more 
decifive,  more  precife,  and  more  numerous. 

I prepared  then  a fpirit  of  cherry-laurel  three 
times  diftilled,  and  having  put  about  fifty  drops  into 
the  fyphon,  I injedted  them  into  the  jugular  vein  of 
a rabbit.  A fhort  time  after  the  injedlion,  perhaps 
in  lefs  than  forty  feconds,  the  creature  died  in  con-^ 
vulfions,  which  were  however  not  violent.  Hav- 
ing opened  the  thorax,  I found  the  lungs  quite 
fpotted  ; the  fpots  were  very  fmall,  and  refembled 
fo  many  dots  of  a darkifii  red  colour.  The  blood 
- in  the  pulmonary  veflfels  appeared  quite  vifcous  and 
ftagnant,  and  I found  it  in  the  fame  Hate  in  the 
heart. 

This  experiment,  repeated  on  three  other  rabbits, 
varied  but  little  in  the  refult ; one  of  theixi  died  at 
the  moment  of  the  injection, 

The  fpirit  I employed  was  highly  adtive,  and 
killed  the  animals  very  fuddenly  to  which  I gave  it 
in  an  exceedingly  fmall  dofe.  I lhall  not  enter  into 
a detail  of  any  further  experiments,  becaufe  thofe  I 
have  juft  defcribed  are  fufficient  for  my  purpofe; 
however  I met  with  a cafe  of  a middling  fized  gui- 
neapig  that  particularly  deferves  to  be  noticed.  I 
made  itfwallowateftfpoonful  of  the  fpirit  of  thecher-r 
ry-laurel  ot  the  third  diftillation,  which  had  fcarcely 
reached  its  ftomach,  when  it  fell  as  if  dead,  and  re-: 
plained  in  this  ftate  for  fix  minutes  ; it  then  fud? 
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denly  fprang  up  and  began  to  run,  although  with 
fome  difficulty.  In  a few  minutes  it  appeared  as 
flrong  and  lively  as  it  was  before  it  had  fwallowed  the 
liquor  ; I however  found  it  dead  two  hours  after. 

It  is  then  beyond  a doubt  that  the  fpirit  of  the 
cherry-laurel  itfelf,  given  in  fufficient  dofes,  and 
rendered  more  adlive  by  re-diftillations,  is  a violent 
poifon  when  introduced  into  the  blood  by  the  jugu- 
lar vein,  and  that  it  kills  inftantly  ; fo  that  it  is  no 
longer  an  exception  to  the  law  I have  eftabliihed  of 
the  other  poifons,  which  when  introduced  imme- 
diately into  the  blood,  without  touching  either  the 
nerves  or  the  wounded  folids,  kill  in  an  immediate 
way,  and  in  a few  inftants  after  bringing  on  con- 
vulfions.  It  is  not  only  abfurd  to  have  regourfe  to 
the  nerves  to  explain  the  action  of  the  poifon  in 
thefe  cafes,  but  this  imaginary  hypothefis  is  quite 
fuperfluous,  fince  its  violent  effedts  on  the  blood 
are  fp  very  evident. 


"The  Lunar  Caujfick  does  not  render  the  Oil  of  thi 
Cherry-Laurel  innocent, 

I wiffied  to  know  whether  the  lunar  cauftick, 
blended  with  the  oil  of  the  cherry-laurel  into  the 
form  of  a pafte,  would  not  ferve  to  corredt  it. 

I made  feveral  fmall  wounds  in  the  pedtoral  muf- 
cles  of  a pigeon,  and  applied  the  pafte  to  them.  In 
lefs  than  a minute  it  was  feized  with  convullions, 
and  died  an  iaftant  after. 
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I repeated  this  e:3fperlinent  on  another  pigeon, 
which  in  fix  minutes  fell  into  violent  convulfions, 
and  died  in  a very  fhort  fpace. 

I made  a comparative  experiment,  to  fee  what  ef- 
fedl  the  lunar  cauilick  alone  would  have,  applied  to 
the  pedtoral  mufcles  of  a pigeon.  It  was  a little 
difordered  by  it,  but  fopn  recovered  itfelf  perfedly, 
without  having  been  at  all  convulfed. 

I applied  the  pafle  I have  fppken  of,  to  four 
other  pigeons  prepared  in  the  ufual  way.  They 
all  died  convulfed  in  lefs  than  five  minutes. 

It  is  evident  then  that  the  caufiick  alkali  does  not 
correct  the  deleterious  qualities  of  the  oil  of  the 
cherry-laurel  ; neither  does  it  corredt  thofe  of  the 
fpirit,  as  I have  found  by  feveral  experim<^nts,  the 
relation  of  which  I here  omit, 

■'  f 

On  Opium. 

I was  a long  time  defirous  of  rendering  myfelf 
acquainted  by  experiment,  wdth  the  effedts  of  opium 
applied  to  the  living  body.  The  little  uniformity 
found  in  the  authours  who  have  treated  on  the  pro- 
.perties  of  this  fubfiance,  was  a firong  incentive  to 
my  applying  myfelf  fcrioufly  to  fo  interefting  a fub- 
jedl.  The  experiments  I had  tried  of  the  imme-' 
diate  application  of  opium  to  the  nerves,  of  which 
mention  has  been  made  in  the  fecond  volume  of 
this  work,  were  too  few  in  number,  and  too  little 
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yarjed,  to  enable  me  to  fpeak  with  aflurance,  and 
without  the  rilk  of  having  myfelf  been  milled  by 
them,  on  this  matter.  A little  leifurc  when  I leaft 
expedted  it,  at  length  enabled  me  to  make  a great 
number  of  experiments  on  opium,  of  which  I lliall 
at  prefent  content  myfelf  with  giving  the  moll  ge- 
neral confequences,  with  a fmall  detail  of  neceflary 
particulars,  to  enable  my  readers  to  form  a clear 
judgment  on  the  fubjefl. 

I had  announced  feveral  years  ago,  that  opium, 
dilTolved  in  fpirit  of  wine,  and  applied  to  the  crural 
nerves  of  frogs,  deprives  them  of  the  faculty  of  con- 
tradling  the  mufcles  ; and  that  this  effed;  ought 
folely  to  be  attributed,  not  to  the  opium,  but  to  the 
fpirit  in  which  it  was  dilTolved  ; lince  experiment 
had  demonftrated  that  opium,  limply  diflblved  in 
water,  did  not  in  any  way  derange  the  nerves  to 
which  it  was  applied.  The  famous  Haller  availed 
himfelf  of  the  experiments  and  conclufions  I have 
mentioned,  in  feveral  parts  of  his  publications 
againft  the  Englilli  phylician  Robert  Whytt,  who 
every  where  fupported  the  immediate  adion  of 
opium  on  the  nerves  themfelves. 

The  various  experiments  which  other  naturaliHs. 
have  made  lince  me,  and  which  are  not  very  con- 
formable to  mine,  and  the  different  hypothefes 
which  authours  have  latterly  fupported  on  the  adion 
of  opium,  have  obliged  me  to  repeat  feveral  of  the 
experiments  I made  a long  time  ago,  and  to  give 
them  a greater  cxtenlion  and  certainty. 
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I thought  It  proper  'to  begin  with  animals  that 
have  warm  blood,  and  to  apply  the  opium  to  the 
different  organs  and  parts  of  the  living  body.  And 
as  fpirituous  fubflances  are  one  of  the  beft  diffol- 
vents  of  opium,  I wilhed  in  the  firfl  place  to  ex- 
amine all  the  effedls  of  a folution  of  it  in  fpirit  of 
wine.  I employed  an  ounce  of  opium  and  three  of 
the  fpirit  well  united  together,  and  heated  In  halneo 
maria.  I llkewife  made  a folution  of  opium  in  water 
without  a drop  of  fpirit  of  wine,  employing  the  fame 
proportion  of  water  that  I had  done  of  the  fpirit, 
mixing  it  well  with  the  opium  in  a mortar,  and 
keeping  it  feveral  minutes  in  a jar  in  halneo  maria ; 
I then  added  frefli  water  according  to  the  exigen- 
cies of  the  different  experiments. 


Refult  of  the  Experiments. 

/ 

t 

Guineapigs  which  I made  fwallow  a fpoonful  of 
fpirit  of  wine,  inftantly  became  motionlefs,  and 
died  in  lefs  than  20  minutes.  Thofe  that  fwallowed 
the  fpirituous  folution  of  opium,  became  motionlefs 
in  a few  minutes,  and  died  in  lefs  than  twenty-feven. 

Thofe  into  the  bellies  of  which  the  fpirituous  fo- 
iution  was  inje(fted,  became  motionlefs  in  an  inftant, 
and  all  without  exception  died  in  lefs  than  half  an 
hour. 

Thofe  beneath  the  fkin  of  which  I injedted  the 
fame  preparation  of  opium,  died  in  lefs  than  half 

an 
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an  hour  ; and  I had  fcarcely  made  the  injeftion. 
When  they  could  no  longer  ftir  their  hinder  feet. 

Thofe  into  the  anus  of  which  I injected  it,  at  the 
end  of  half  an  hour  could  no  longer  fupport  them- 
felves,  and  died  in  an  hour.  - 

Thofe  that  drank  the  fpirituous  folution  died  in 
three  hours  ; they  had  fcarcely  fwallowed  it  when 
they  became  infenfible  and  motionlefs. 

Thofe  into  the  bellies  of  which  the  aqueous  folu- 
tion  was  injedted,  died  in  lefs  than  two  hours ; they 
loft  the  greater  part  of  their  motion  in  lefs  than 
half  an  hour,  and  were  violently  convulfed. 

Thofe,  beneath  the  Ikin  of  which  the  fame  fplu- 
tion  was  injedled,  died  in  three  hours.  In  the 
fpace  of  half  an  hour  they  had  loft  all  motion,  par- 
ticularly that  of  their  hinder  feet. 

Thofe  that  I made  fwallow  this  aqueous  folution,- 
were  very  foon  incapable  of  moving ; but  only  two 
died,  often  on  which  I tried  the  experiment. 

Thofe  into  the  anus  of  which  the  aqueous  folu- 
tion was  injefted,  died  in  lefs  than  three  hours  ; in 
the  fpace  of  half  an  hour  they  could  no  longer 
fupport  themfelves  on  their  feet. 

It  is  then  a fadf,  confirmed  by  all  my  experiments, 
that  opium,  when  fimply  diflblved  in  water,  kills 
animals  with  warm  blood  ; although  it  is  befides 
true,  that  when  diflblved  in  fpirit  of  wine,  its  ef- 
fedts  are  much  quicker  and  more  violent  ; but  they 
then  proceed,  in  a great  part  however,  from  the 
fpirit  itfelf,  fince  we  have  feen  that  this  fpirit  is 
alpne  capable  of  producing  all  thefe  efledts,  and  that 
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at  even  produces  mo.ro  violent  ones^  and  that  m^re 
cxpeditioufly. 

My  experiments  on  opium,  either  diflblvcd  in 
fpirit  of  wine,  or  (imply  in  water,  have  been  hither- 
to made  on  animals  with  warm  blood.  I w''as  defi- 
rous  of  repeating  them,  varying  them,  and  render- 
ing them  general,  on  thofethat  have  the  blood  cold, 
and  prefumed  that  I fhould  obtain  confequences 
equally  new  and  important,  fince  I was  about  to 
operate  on  creatures  much  more  irritable  than  the 
others,  and  in  which  life  is  of  longer  duration,  and 
more  tenacious. 

I chofe  turtles  and  frogs,  in  preference  to  fe- 
yeral  other  animals,  and  likewife  made  fome  trials 
- on  leeches ; a very  lingular  creature,  and  one  which 
differs,  as  well  in  its  organs  as  in  its  vital  functions, 
from  all  other  known  animals.  . 

.*  I . . . . ' -i.  • . » 


Refult  of  fever al  Experiments  made  on  Leeches. 

Leeches  immerfed  in  fpirit  of  wine,  died  in  two 
^r  three  minutes. 

Leeches  immerfed  in  a folution  of  opium  in  fpi- 
T.it  of  wine,  died  nearly  in  the  fame  fpace  of  time. 

Leeches  immerfed  in  a lolutlon  of  opium  in 
water,  died  pretty  nearly  in  the  fame  fpace  of  time. 

I plunged  half  the  body  of  a leech  into  fpirit  of 
wine,  and  found  in  a little  time  that  this  part  had 
!off  all  motion,  whilff  the  other  half  continued  in 

action. 
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aflion.  The  experiment  fucceeded  in  the  fame 
way,  whether  the  part  of  the  leech  towards  the 
head  was  plunged,  or  that  towards  the  tail. 

The  fame  confequences  enfued  on  plunging  a 
leech  into  the  folution  of  opium  in  fpirit  of  wine, 
or  into  the  folution  of  it  in  water  ; and  I looked 
upon  it  as  fomething  very  extraordinary,  that  one 
half  of  the  creature  fliould  become  dead,  whilft 
the  other  half  continued  in  the  ftate  of  not  having 
undergone  any  change,  or  fuffered  any  injury.  As 
to  the  adtion  of  opium  on  thefe  animals,  it  appears 
certain  that  it  Ihould  be  confidered  as  that  of  a very 
violent  poifon. 


Experiments  on  1‘urtles,  made  to  fwallow  different 

Subjlances, 

A turtle  which  fwallowed  fpirit  of  wine,  died  in 
lefs  than  20  minutes. 

Another  turtle  which  fwallow'ed  the  folution  of 
opium  in  fpirit  of  wdne,  died  in  the  fpace  of  an 
hour. 

A.nother,  after  having  fwallowed  the  aqueous  fo- 
lution, preferved  its  vivacity  for  four  hours  ; it 
died  at  the  end  of  ten. 

1 repeated  thefe  three  experiments  with  the  fame 
circumftances  on  fix  other  turtles,  and  the  con- 
fequences were  perfedfly  analogous  to  the  preceed- 
ing  ones. 
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It  is  eafily  feen  that  opium,  although  diflblved 
in  wat^r,  adls  violently  on  thefe  animals,  fo  as  even 
to  kill  them ; but  [that  its  adiion  is  but  trifling, 
when  compared  with  that  of  fpirit  of  wine* 


Inj^Eiions  made  into  the  Anus'of  ^urttes, 

' I injected  three  turtles  of  the  fame  fize,  at  the  anus, 

by  means  of  a fmall  glafs  fyringe.  'On  the  firft  of 
them  I tried  fpirit  of  \vine,  and  in  a few  minutes  it 
could  fcarcely  ftir.  At  the  end  of  an  hour,  it  was 
quite  dead. 

I injedted  the  fecond  with  an  equal  quantity  of  a 
flrong  folution  of  opium  in  fpirit  of  wine,  and  in 
half  an  hour  it  fcarcely  feemed  alive  or  able  to  flir  : 
it  died  at  the  end  of  the  feventh  hour,  but  the  mo- 
tions  of  the  heart  continued  for  an  hour  after. 

I injedled  the  third  with  the  fame  quantity  of  the 
aqueous  folution  : it  was  very  lively  at  the  end  of 
the  fixth  hour,  and  furvized  the  fixteenth. 

I have  however  obferved  in  general,  that  turtles 
do  not  die  when  injedted  at  the  anus  with  the  folu- 
tion of  opium  in  water.  Thofe  I injedled  with 
the  fpirituous  folution,  all  died  in  lefs  than  three 
hours  : the  injedfion  was  fcarcely  made  when  they 
loft  their  ftrength  and  vivacity,  and  in  half  an  hour 
they  almoft  ceafed  to  give  any  ligns  of  life. 

Theadtion  of  the  aqueous  folution  of  opium,  when 
introduced  by  the  anus,  is  clearly  proved  ; but  it  is 

very 
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very  flow  and  weak,  when  compared  with  that  of 
the  fpiritof  wine. 


Inje^ion  made  beneath  the  Skin  of  ’Turtles, 

t 


I made  an  opening  with  a lancet  in  the  fkin  -be- 
twixt the  legs  and  belly  of  a turtle,  and  injeifted 
within  it  fpirit  of  wine.  In  a few  feconds  the  tur- 
tle became  motionlefs,  and  died  in  lefs  than  an 
hour. 

I injected  another  turtle  in  the  like  way,  with  an 
equal  quantity  of  the  fpirituous  folution  of  opium. 
In  feven  minutes  it  became  without  motion,  and 
died  at  the  end  of  four  hours. 

I injected  a third  with  the  aqueous  folution  of 
ppium.  It  continued  lively  for  two  hours,  but 
died  at  the  end  of  the  eighth. 

The  refult  of  a repetition  of  the  fame  experiments 
on  nine  other  turtles,  was  perfectly  analogous  to 
;:hat  of  the  foregoing  ; fo  that  there  can  be  no  longer 
any  doubt  of  the  adtion  of  an  aqueous  folution  of 
9pium,  injedted  beneath  the  fkin  of  turtles. 


Turtles  in  which  the  Heart  was  laid  hare^ 


I wifhed  to  fee  what  changes  would  be  wrought 
in  the  heart'  of  a turtle,  on  applying  to  it  opium, 
and  fpirit  of  wine, 

3 


I flrip.- 


Montana 


368 

I ftripped  the  pericardium  from  the  heart  of  a 
turtle,  and  applied  to  it  fpirit  of  wine  feveral  time^ 
fucceffively.  In  twenty  minutes  it  had  loft  all  mo- 
tion, notwithftanding  the  animal  continued  alive. 
It  died  however  in  lefs  than  an  hour,  when  no  part 
of  its  body  was  any  longer  irritablel 

I applied  the  fpirituous  folution  of  opiurri  to  the 
heart  of  another  turtle,  prepared  as  above.  In  half 
3(11  hour  it  was  become  motionlefs,  even  to  ftimula- 
tion.  The  animal  died  at  the  end  of  three  hours. 

I applied  the  aqueous  folution  of  opium  to  the 
heart  of  another  turtle,  and  it  continued  its  motion 
perfedlly  well  for  two  hours : it  ftill  ftirred  a little 
at  the  end  of  the  fixth.  The  turtle  lived  eight 
hours*. 

I applied  an  aqueous  folution  of  the  cortex  to  the 
heait  of  a fourth  turtle  ; it  had  ftill  retained  a little 
motion  at  the  end  of  the  fixth  hour.  The  turtle  died 
on  the  eighth. 

I laid  bare  the  heart  of  another  turtle,  and  fprink- 
led  it  fucceffively  with  feveral  drops  of  fpirit  of 
wine*  The  two  auricles  inftantly  ceafed  to  move, 
and  the  heart  in  lefs  than  two  minutes  had  no  longer 
any  motion,  even  when  ftimulatcd.  The  turtle  liv- 
ed a long  time  in  this  ftate. 

1 opened  the  thorax  of  three  turtles,  on  the  heart 
of  one  of  which  I poured  the  aqueoUs  folution  of 
opium,  on  that  of  another  the  fpirituous  folution,- 
and  on  that  of  the  third  the  liquid  laudanum  of  Sy-^ 
denham.  That  on  which  the  fpirit  of  v/ine  was' 
^ poured  continued  to  move  feveral  hours  longer 
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than  the  other  two,  which  ceafed  their  motion  as  if 
it  had  been  by  concert.  The  contractions  of  the 
adricles  of  the  heart  on  which  I had  poured  the 
laudanum,  were  for  fome  time  'two  by  two,  they 
then  became  three  by  three,  foon  after  which  the 
animal  was  quite  dead.  The  heart  cdhtinued  a 
longer  time  contracted,  in  proportion  as  the  inter- 
vals betwixt  its  contractions  were  of  greater  dura- 
tion ; a new  and  lingular  phenomenon,  which 
CMtnot  be  readily  explained  by  the  common  theo- 
ries. 

Thefe  experiments  are  not  fufficiertt  to  deter- 
mine that  a folution  of  opium  in  water  has  no  ac- 
tion on  the  heart  5 particularly  as,  when  it  is  applied 
during  the  time  this  vifcus  reniains  in  the  thorax, 
there  are  veffels  and  blood  that  may  ferve  to  intro- 
duce it  into  the  torrent  of  the  circulation,  and  carry 
it  to  the  other  vlfcera,  by  which  a derangement  of 
the  animal  economy  may  be  brought  on ; fo  that 
we  cannot  in  this  cafe  attribute  what  may  perhaps 
be  the  effeCt  of  a change  in  the  blood,  or  of  fomc 
other  unknown  caufe,  to  its  immediate  application 
to  the  heart : to  render  the  experiment  decilive  and 
Unequivocal,  it  mult  be  made  In  fuch  a way,  that 
all  the  other  parts  being  excluded,  the  heart  may 
alone  feel  the  aCtion  of  the  opium.  It  (truck  me 
then  to  puriue  the  following  method  : 
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turtles,  the  Hearts  of  which  were  detached  from  the 
, Thorax. 

I removed  the  heart  o-f  a turtle  from  the  thorax^ 
and  covered  it  with  fpirit  of  wine.  Its  motion 
ceafed  in  a few  minutes. 

I put  the  fpirituous  folution  of  opium  on  the  heart 
of  another  turtle.  In  the  fpace  of  a quarter  of  an 
hour  there  was  fcarsely  any  eontradiion  of  it,  and 
hi  twenty-fix  minutes  it  no  longer  ftirred,  even 
when  ftimulated.  ' 

I plunged  the  heart  of  another  turtle  into  the 
aqueous  folution.  It  ftill  continued  to  move,  but 
not  forcibly,  at  the  end  of  half  an  hour.  . In  two 
hours  all  was  at  reft. 

I plunged  another  heart  into  firaple  water,  and 
it  ftill  retained  a little  motion  at  the  end  of  the 
third  hour. 

Another  plunged  into  the  aqueous  folution  of 
"the  cortex,  ceafed  to  move  at  the  end  O'f  two 
hours. 

I made  three  other  experiments  on  the  heart, 
feparated  from  the  thorax,  and  plunged  into  the 
fpkituous  folution  of  opium,  and  could  not  perceive 
any  fenfible  difference  in  the  diminution  and  lofs- 
of  its  motion,  when,  compared  with  that  of  three 
others,  two  of  which  I had  immerfed  in  the  foki- 
tionof  the  bark,  and  the  third  in  water. 
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It  feems  theil  very  probable,  if  not  very  certain, 
at  leaft  from  the  few  experiments  I have  related, 
that  a folution  of  opium  in  water  has  no  imme- 
diate a<5tion  on  the  hearts  of  turtles  : a new  and  im- 
portant truth,  contrary  to  the  opinions  of  the 
greatell  naturalifts  of  this  age,  and  which  Ihould 
induce  others  that  have  more  leifure  than  myfelf, 
to  inveftigate  this  important  matter,  by  , multiply- 
ing their  experiments,  varying  them  many  different 
ways,  and  guarding  themfelves  as  much  as  pof- 
fible  againft  all  accidental  circumflances»  Care 
mufl  be  taken  that  the  opium  may  not  form  a glu**  ^ 
tinous  fluid,  and  that  it  may  not  dry  ipeedily  when 
applied  to  the  part.  I avoided  this  inconvenience  by 
wetting  the  part  from  time  to  time  with  water. 


Frogs  that  have  been  made  to  fwallow  Opium, 

1 made  a frog  fwallow  about  forty  drops  of  fpi- 
rit  of  wine.  In  forty  minutes  after  I found  it- 
dead. 

I made  a fecond  fwallow  forty  drops  of  the  fpi- 
rituous  folution  of  opium.  At  the  end  of  forty 
minutes  it  was  dead. 

I made  a third  fwallow  the  fame  quantity  of  the 
aqueous  folution,  twenty-five  minutes  after  which 
it  fcarcely  ftirred.  It  was  then  lying  on  its  back 
with  its  legs  ftretched  out.  It  died  in  fomewhat 
lefs  than  three  quarters  of  an  hour. 
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On  repeating  thefe  experiments  on  twelve  other 
frogs,  I found  a very  fenlible  difference,  but  not 
fuch  as  to  enable  me  to  fay  to  a certainty,  that  th& 
aqueous  folution  of  opium  itfelf,  kills  frogs  in  a 
little  fpace,  and  that  it  caufes  convulfions  and  a 
drawing  back  of  the  mufcular  pahs. 


Frogs  inje^ed  beneath  the  Skin.  ' 

\ 

I injefled  a frog  beneath  the  fkln  with  fpirit  of 
wine.  It  died  a minute  after. 

I injedled  a fecond  with  the  fpirituous  folution  of 
opium,  and  in  a Ihort  time  it  could  not  fupport  it- 
felf on  its  feet.  It  however  was  able  to  crawl  a 
little  at  the  end  of  thirty-five  minutes,  and  died 
on  the  fortieth. 

I injedted  a third  with  the  aqueous  folution  of 
opium.  In  the  fpace  of  ten  minutes  it  fcarcely 
flirred,  and  had  its  legs  ftiff  and  extended.  It  died 
in  forty  minutes. 

I repeated  the  fame  experiment  on  feveral  other 
frogs,  and  the  confequences  were  pretty  much  the 
fame.  It  is  certain  then  that  the  aqueous  folution 
of  opium  kills  animals,  when  injedted  beneath  the’ 
fkin. 
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'The  Hearts  of  Frogs  laid  bare,  hut  fill  remaining  in  the 

Thorax, 


I covered  the  hearts  of  three  frogs  with  the 
aqueous  folution  of  opium,  and  a fourth  with  water 
alone,  by  way  of  a comparative  experiment.  I 
could  perceive  no  great  difference  in  the  ceffation 
of  the  motion  of  the  four  hearts. 

In’  fix  other  frogs  I found  that  the  motion  had 
ceafed  fomewhat  fooner  in  the  hearts  to  which  I 
had  applied  the  opium  ; but  having  again  repeated 
the  experiment  on  fix  others,  I found  on  the  con- 
trary that  the  motion  of  thofe  hearts  to  which  I 
had  applied  the  opium,  ceafed  much  fooner  than 
thofe  to  which  I had  applied  the  folution  of  the 
cortex ; fo  that  I cannot  conclude  from  thefe  ex- 
periments, that  opium,  in  frogs  however,  dimi-  ^ 
nifhes  the  irritability  and  motion  of  the  heart. 

To  enable  me  to  eftablifh  fomething  more  cer- 
tain,  I made  the  following  experiments. 


Hearts  of  Frogs  feparated  from  the  Thjorax, 

I put  the  heart  of  a frog  into  fpirit  of  wine. 
Its  motion  ceafed  in  two  feconds, 

I put  a fecond  heart  into  the  fpirituous  folution 
of  opium.  It  ceafed  to  move  in  twenty  fcconds. 
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I put  a third  into  pure  water.  It  continued  in 
motion  for  forty  minutes, 

I put  the  hearts  of  three  frogs  into  pure  water. 
The  motion  of  one  of  them  ceafed  in  twenty-one 
minutes ; but  it  fpontaneoully  recovered  its  ofcil- 
lations,  and  that  repeatedly. 

The  fecond  loH  its  motion  in  ten  minutes,  but 
recovered  it  of  itfelf. 

The  third  cealed  to  move  at  the  end  of  fifty* 
minutes. 

I repeated  thefe  experiments  on  upwards  of  fifty 
hearts  feparated  from  the  thorax.  I endeavoured 
to  obferye  the  fame  circumftances  in  all  of  them, 
I put  feverahof  ther^  into  the  folution  of  the  cortex, 
others  into  pure  water,  and  others  again  into  the 
aqueous  folution  of  opium,  The  confequences 
have  been  very  diverfified,  and  very  ineonftant ; I 
could  not  however  conclude  that  opium  has  a real 
adtion  on  the  hearts  of  thefe  animals,  when  applied 
in  the  above  mantier.  Such  at  leaf;  is  my  prefent 
opinion,  and  it  is  my  defign  to  make  at  a future 
period  a greater  number  of  experiments. 

It  now  remained  for  me  to  make  a new  kind  of 
experiments,  which  are  perhaps  the  mofl:  impor- 
tant, and  the  objedt  of  which  is  to  examine  whether 
opium  adts  on  the  nerves. 
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Frags,  the  Brain  of  which  was  laid  hare. 

I laid  bare  the  brain  and  fpinal  marrow  of  a frog, 
and  applied  to  them  fpirit  of  wine.  In  ten  mi- 
nutes the  frog  could  fcarcely  move,  and  was  dead 
in  thirty-five, 

I applied  pure  water  to  the  brain  of  another  frog 
prepared  in  the  way  with  the  preceding  one.  It 
was  Hill  lively  twenty- four  hours  after,. 

I applied  the  aqueous  folution  of  opium  to  the 
brain  of  a third,  which  at  the  end  of  twenty  mi- 
nutes moved  with  difficulty, 

I applied  to  another  the  fpirituous  folution  of 
opium,  and  thirty  minutes  after,  it  was,  fiill  able 
to  move  a little. 

I applied  the  aqueous,  folution  to  another,  which 
in  forty  minutes  was  drawn  together,  and  ftirred. 
but  little.  It  died  at  the  end  of  the  fifty-feventh. 

I applied  the  fame  folution  to  another,  and  thirty 
minutes  after  found  it  contradted,  with  the  body 
drawn  backwards,  and  the  hinder  feet  ftretched  out 
and  lengthened, 

I applied  fpirit  of  wine  to  another,  which  died  at 
the  end  of  ten  minutes.  The  heart  however  con- 
tinued Hill  in  motion. 

Another  treated  in  the  fame  way  died  in  twenty- 
feven  minutes,  and  another  again  in  forty-five ; both 
of  them  after  a few  minutes  moved  with  difficulty, 

On  repeating  this  experiment  on  another  frog,  it 
died  in  fifty-four  minutes ; at  the  end  of  thefeventh 
it  fell  into  convulfions,  and  could  neither  walk  nor 
fupport  itfelf. 
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Another  treated  in  the  fame  way  was  feiz^ed  with 
very  f^rong  convulfions,  and  after  four  minutes  was 
no  longer  capable  of  walking. 


The  trural  Nerves  of  Frogs  laid  bare.' 

I opened  the  belly  of  a frog,  laid  bare  the  crural 
nerves,  and  ’ applied  the  fpirit  of  wine  to  thofe  on 
the  right  fide.  At  the  end  of  four  minutes  I repeat- 
edly ftimulated  the  right  foot,^  which  remained  con- 
ftantly  motionlefs. 

To  thofe  of  another  I applied  the  fpirituous  folu* 
tion  of  opium.  After  eight  minutes  I found  that 
the  right  foot  could  no  longer  fupport  itfelf,  in  what 
way  foever  I ftimulated  it ; but  fcarcely  did  I fti- 
mulate  the  nerves  of  the  left  fide,  when  the  l^eft 
foot  contracted  itfelf  perfectly  well. 

I applied  to  the  crural  nerves  of  the  right  fide, 
in  a third  frog,  the  ac^ueous  folution  of  opium. 
At  the  end  of  two  hours,  the  right  foot  ftirred  on 
ftimulating  thefe  nerves,  but  not  fo  well  as  the 
left  foot  did,  on  ftimulating  the  nerves  of  that 
fide. 

I applied  the  aqueous  folution  of  opium  to  the 
crural  nerves  of  the  right  fide,  in  three  frogs,  and 
fimply  applied  water  to  the  correfponding  ones  of 
the  left;  the  motions  as  well  of  the  mufcles  of  the 
right  fide,  as  t^fe  of  the  left,  ceafed  indifferently, 
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^be  crural  Nerves  of  Frogs,  to  which  a partial  Jp^ 
plication  z^as  viade. 


I applied  fplrit  of  wine  to  one  lide  only  of  the 
qrural  nerves.  At  the  end  of  nine  minutes,  they 
could  no  longer  contract  the  feet  when  ftimulated 
on  that  lide  ; but  ftimulations  on  the  other  lide  had 
a contrary  effeft. 

I again  applied  the  fpirit  of  wine  to  one  of  the 
crural  nerves  only.  At  the  end  of  four  minutes 
they  no  longer  contradted  the  feet,  which  moved  ^ 
however  when  ftimulated  at  the  part  where  the 
fpirit  of  wine  had  not  touched.  On  touching  the 
other  nerves,  the  mufcles  every  where  contradfed, 
themfelves  very  well ; a proof  that  the  adtion  of 
this  fluid  does  not  extend  to  beyond  the  parts  that 
are  touched  by  it. 

I got  ready  a frog  for  a comparative  experiment, 
to  the  nerves  of  which  I applied  nothing ; ^t  the 
end  of  forty  minutes  it  Hill  contradled  its  feet. 

The  foot  of  another  frog,  four  minutes  after  I 
had  applied  fpirit  of  wine,  no  longer  contradled 
itfelf,  unlefs  when  the  part  of  the  nerves  towards 
the  legs  and  thighs,  where  the  fpirit  had  not  reach- 
ed, was  ftimulated, 
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^l:e.  Crural  Nerves  of ' Frogs  detached  from  the 

Vertebrae. 

I cut  the  crural  nerves  at  their  going  out  of  the 
Tertebr^,  and  applied  fpirit  of  wine  to  thofe  of 
the  right  fide.  At  the  end  of  two  minutes  the 
right  foot,  although  flimulated,  and  its  nerves  prick- 
ed, no  longer  contradfed  itfelf ; wdrilft  the  nerves 
of  the  oppofite  fide  were  fcarcely  touched,  when 
the  left  foot  contracted  itfelf  forcibly. 

I applied  the  aqueous  folution  of  opium  to  the 
right  fide  of  another  frog  prepared  in  the  fame 
way.  At  the  end  of  thirty  minutes  I found  on 
irritating  the  nerves,  that  the  correfponding  foot 
moved,  but  not  fo  forcibly  as  the  left  foot  on  ir- 
ritating the  nerves  of  that  fide. 

I plunged  the  crural  nerves  o<f  another  on  one 
fide  into  the  above  folution  of  opium,  and  thofe 
on  the  other  fide  into  pure  water,  and  found  each 
of  them,  when  irritated,  to  contraCl  the  feet  alike, 
even  at  the  end  of  fifteen  minutes. 

Thefe  experiments  are  not  at  all  decifive ; they 
may  however  furnifii  matter  to  a variety  of  re- 
flections. Notwithfiandlng  it  appears  indubitably 
that  opium,  even  when  fimply  dilfolvcd  in  water, 
whether  it  is  introduced  into  the  fiomach  by  the 
cEtophagus,  or  into  the  inteftines  by  the  anus; 
whether  it  is  injeCted  beneath  the  fivin,  or  Into  the 
* \ abdomen  i 
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abdomen ; whether  it  is  applied  to  the  brain,  or 
to  the  medulla  oblongata ; ad’s  on  the  animal  body  : 
yet  a doubt  remains  whether  its  adion  and  energy 
are  wrought  on  the  nerves,  or  whether  it  needs  the 
vehicle  of  the  blood  and  circulation,  and  the  mo- 
tion of  the  humours,  to  give  it  adivity.  We 
have  feen  that  the  venom  of  the  viper  ads  in  no 
other  way  than  by  the  medium  of  the  blood ; and 
the  two  vegetable  poifons  of  the  ticunas  and  cherry- 
laurel  appear  to  ad  in  the  fame  manner.  It  is 
certain  that  all  poifons,  as  well  as  opium,  kill  when 
fwallowed ; but  this  docs  not  prove  that  their  ac- 
tion is  wrought  immediately  on  the  nerves,  and 
that  they  do  not  employ  the  medium  of  the  blood."^ 
There  are  many  paflages  open  in  the  mouth,  in 
the  cefophagus,  in  the  ftomach,  and  in  the  inteftines, 
through  which  the  mod:  nimble  and  adive  parti- 
cles^ of  thefe  poifons  may  introduce  themfelves 
readily  into  the  blood.  Thus  the  difficulty  which 
arifes  from  the  mortal  effeds  of  opium  when  ta- 
ken internally,  does  not  prove  that  it  ads  imme- 
diately on  the  nerves  ; and  we  have  belides  de- 
monflrated  that  the  three  poifons,  the  venom  of  the 
viper,  the  ticunas,  and  the  cherry-laurel,  have  no 
immediate  adion  on  the  nerves  themfelves. 

To  be  enabled  to  make  fome  very  probable  af- 
fertion  on  this  difficult  matter,  an  experiment  mud: 
be  imagined  in  which  opium  may  ad  freely  againd: 
the  nerves,  without  the  fmalled:  iiitrodudion  of  it 
into  the  blood,  or  rather,  without  its  touching  the 
blood- vedfels.  Such  an  experiment,  confidering 

the 


F O N TANA 


380 

the  dexterity  and  precifion  it  requires,  is  not  one 
of  the  eafieft  to  make,  and  can  be  only  well  tried 
on  very  fmall  animals,  and  on  a very  few  of  the 
nerves.  I could  think  of  nothing  that  v/ould  an- 
fwer  my  purpofe  better  than  the  crural  nerves  of 
frogs.  To  obtain  certain  confequences,  and  fuch 
as  do  not  proceed  from  deceitful  and  variable  ex- 
periments, it  was  neceffary  to  make  a great  many 
trials,  to  exclude  all  the  preparations  that  acci* 
dental  circumffcances  might  have  rendered  imper- 
fedf,  to  compare  the  different  confequences  with 
each  other,  and  to  weigh  them  in  each  cafe,  with 
thofe  of  the  experiments  intended  to  ferve  as  com- 
parative ones. 

The  following  is  the  plan  I have  purfued  in  mak- 
ing thefe  experiments.  As  the  number  of  them 
already  exceeds  300,  I fhall  regard  the  inferences 
I have  drawn  from  them  as  certain,  tjll  fome  one. 
lhall  be  able  to  demon  fir  ate  to  me  the  contrary. 

I open  the  belly  of  a frog,  and  lay  bare  the  cru- 
ral nerves,  by  means  of  fmall  pincers  and  feiflars, 
in  fuch  a way  that  they  are  entirely  freed  from 
every  other  part.  I then  cut  the  vertebrcE  and  body 
of  the  animal  in  two,  precifely  at  the  place  from 
whence  thefe  nerves  go  out,  which,  by  gently  agi- 
tating the  neighbouring  parts,  fall  betwixt  the 
thighs  of  the  animal.  In  this  date,  I remove  the 
thigh  bones,  and  totally  clear  the  nerves  for  the 
length  of  eight  or  ten  lines,  and  in  very  large  frogs 
of  even  more.  I let  fall  the  nerves  of  each  thigh 
into  a dnalJ  hollow  glafs,  which  receives  them  in 
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fuch  a way,  that  I can  fill  each  glafs  with  a fluid  of* 
any  kind  without  its  touching  the  adjacent  muf- 
cles  ; the  nerves  are  not  only  freed  from  each 
other,  but  likewife  from  all  contadt  with  the  thighs. 
I ufually  put  into  one  of  the  glalTes,  fuch  a pro- 
portion of  whatever  I wilh  to  try  on  the  nerves,  as 
to  cover  the  greater  part  of  them  with  it,  without 
its  being  poflible  for  any  of  the  liquor  to  find 
its  way  to  the  thighs,  and  mix  with  the  blood.  I 
take  the  precaution  not  to  leave  any  veflel  faflened 
to  the  nerves,  and  to  put  a little  vater  into  the 
other  glafs,  to  keep  the  contents  of  it  wet  like 
thofe  of  the  firft.  In  this  way  I can  make 
^ comparifon  betwixt  the  nerves  that  are  enve- 
nomed, and  thofe  that  are  not,  compute  the  time 
that  they  continue  to  contradt  the  mufcles,  and 
judge  of  the  vivacity  of  the  motions. 

I deftined  300  frogs  for  thefe  experiments,  and 
divided  them  into  ten  clafTes,  according  to  the  dif- 
ferent intervals  of  time  that  I kept  them  under  trial. 
Thus  I kept  the  crural  nerves  of  the  firfl:  clafs,  which 
as  well  as  all  the  others  was  compofed  of  thirty  frogs, 
in  contadt  for  ten  minutes,  w'ith  an  aqueous  folution 
of  opium  on  one  fide,  and  with  water  on  the  other. 
Thofe  of  the  fecond  remained  in  the  fame  flate  for 
twenty  minutes,  and  fo  on  to  an  hundred,  after 
which  time  the  nerves  were  no  longer  capable  or 
contradting  their  mufcles.  It  is  true,  that  in  fome 
other  e:3(periments  I have  found  that  100  minutes 
were  not  fufficient  for  the  nerves  to  entirely  lofe 
the  power  of  contradling  the  mufcles;  but  thefe 
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different  confequences  depend  upon  a thoufand 
particular  circumftances,  and  do  not  invalidate  the 
law  of  effeds  that  I have  obferved  in  this  feries  of 
300  experiments* 

This  is  the  refult  of  the  trials  I have  made.  At 
the  end  of  the  firft  ten  ^iiinutes,  I ftimulated  the 
medicated  nerves ; 1 fliall  diftinguifli  in  this  way  thofe 
to  which  I applied  the  opium,  and  thofe  which 
were  not  medicated,  and  found  that  the  two  feet, 
rio-ht  as  well  as  left,  contracted  with  the  fame  force 
and  vivacity. 

At  the  end  of  twenty  minutes,  I tried  the  flimu- 
lation  on  the  fecond  clafs  of  frogs,  and  could  per- 
ceive no  fenfible  difference  betwixt  the  motions  of 
the  two  feet,  which  were  almofl  as  lively  as  thofe  in 
the  firft  experiment. 

At  the  end  of  thirty  minutes  the  motions  of  the 
two  feet  were  feebler,  but  alike  in  both. 

At  the  end  of  forty  minutes,  the  feet  fcarcelv  con- 
traded;  but  their  diftind  mufcles  were  clearly  feen 
to  contrad,  when  the  crural  nerves  were  ftimulated; 
and  the  motions  of  thefe  mufcles  were  equally  lively 
in  each  foot. 

At  the  end  of  fifty  minutes,  the  mufcles  were  dif- 
tindly  feen  to  move,  but  not  fo  much  as  before* 
The  motions  were  however  equal  in  the  mufcles  of 
both  feet. 

At  the  end  of  fixty  minutes  the  ’motions  were  very 
fmall,  but  alike  on  both  fides* 

At 
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At  the  end  of  leventy  minutes  a great  deal  of  atten- 
tion was  neceffary  to  dlftinguilh  them  to  a certainty, 
but  I could  find  no  difference  betwixt  the  motion  of 
the  mufcles  of  the  right  foot,  and  that  of  thofe  of 
the  left. 

At  the  end  of  eighty  minutes  there  was  no  longer 
any  motion  to  be  obferved  in  feveral  of  the  frogs, 
in  whatever  way  I ftimulated  either  their  crural 
nerves  that  were  medicated,  or  thofe  that  were  not 
fo.  But  in  the  others  of  this  clafs,  I could  not 
find  that  the  medicated  nerves  were  lefs  ready  to 
contradt  the  mufcles,  than  the  others. 

At  the  end  of  ninety  minutes,  very  few  of  the 
frogs  retained  any  motion,  on  their  crural  nerves 
being  ftimulated ; and  in  the  thirty  that  formed  this 
clafs  of  the  experiments,  I could  not  find  that  the 
opium  had  wrought  any  greater  change  on  the  nerves, 
than  the  fimple  water. 

At  the  end  of  100  minutes  the  mufcles  of  the  legs 
were  immoveable,  in  whatever  way  they  were  ftimu- 
lated on  either  fide. 

I can  conceive  nothing  more  decifive  and  moi'e 
certain  than  the  feries  of  experiments  I have  juft  re- 
lated, from  which  it  feems  of  neceffity  to  follow, 
that  the  circulation  of  Iftood  and  humours  in  the 
machine  is  the  vehicle  for  opium,  and  that  without 
this  circulation  it  would  have  no  adtion  on  the  living. 
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Xhe  a^iueous  Solutidn  of  Opium  injeBed  into  the  Blodd-i 
vejfels  of  Rabbits* 


it  now  remains  to  be  feen  whether  opium,  when 
Injedied  into  the  veflels,  caufes  death,  and  whether 
it  produces  the  fame  derangements  in  the  animal 
economy,  when  introduced  into  the  circulation  of 
the  blood,  as  it  does  when  fwallowed,  or  injcdted. 
into  the  different  organs  and  vifcera. 

I injedted  about  eighteen  drops  of  the  aqueous 
folution  of  opium  into  the  jugular  vein  of  a large 
rabbit.  It  was  fcarcely  injedted  when  the  creature 
could  no  longer  fupport  itfelf,  or  walk,  and  its  legs 
were  bent  and  drawn  afide.  It  recovered  in  a few 
hours.  I conceive  that  fcarcely  eight  drops  of  the 
folution  entered  the  vein. 

I repeated  this  experiment  on  a fecond  rabbit,  the 
legs  of  which,  as  in  thefirft  inflance,  were  bent  and 
drawn  afide.  At  the  end  of  two  minutes j it  fell  ort' 
its  breaft,  moving  itfelf  a little  now  and  then.  Af- 
ter half  an  hour  it  ran  about  freely,  and  became  per- 
fedtly  well. 

The  injedlion  tried  on  another  rabbit  did  not  fuc- 
ceed,  lince  the  opium,  inftead  of  entering  the  jugu- 
lar vein,  palfed  wholly  into  the  cellular  membrane. 
This  rabbit  had  no  ailment. 
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i injefted  into  the  jugular  vein  of  another  rabbit 
a tea-fpoonful  of  the  fame  aqueous  folution,  and  it 
’died  inftantly. 

I repeated  this  experiment  on  attother  rabbity 
with  the  fame  quantity  of  the  folution,  that  is  to  fay 
about  forty  drops;  the  creature  died  at  the  mo- 
ment of  injection. 

I repeated  this  experiment  on  another  rabbit,  with 
the  fame  dofe  of  the  folution,  a great  part  of  which^ 
however,  flowed  back  during  the  injedtion.  The  ani- 
mal could  no  longer  walk,  nor  fupport  itfelf  on  its 
feet,  which  were  flretched  out;  It  died  at  the  end 
of  two  hours; 

I conceive  it  to  be  altogether  fiiperfluous  to  re- 
late, for  tile  prefent  however,  a greater  number  of 
experiments  on  opium,  injedfed  into  the  jugular 
vein,  and  introduced  into  the  circulation,  without 
its  touching  any  of  the  wounded  folids.  When 
once  it  is  received  into  the  veffels,  I do  not  fee  how 
it  can  communicate  itfelf  in  an  immediate  way  to 
any  of  the  nerves,  fince  anatomy  alTures  us,  that  the 
inner  membrane  of  the  blood- veffels  is  not  furnifhed 
with  what  can  properly  be  called  nerves;  and  although 
this  fhpuld  even  be  the  cafe,  opium,  on  touching  a 
nerve,  does  not  adt  on  it  in  any  way,  nor  produce 
any  derangement  in  the  animal  economy,  in  what- 
ever way  it  is  applied  to  a nerve,  whether  that 
nerve  is  entire,  or  cut  ; whether  it  is  covered 
with  its  proper  coats  or  Ihcaths,  or  its  medullary 
pulp  itfelf  is  put  in  contadl  with  the  poifon.  In 
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all  .thefe  cafes,  without  any  exception,  opium  has 
been  found  innocent. 

Thus  then,  opium  injedted  into  the  veins,  pro- 
duces heavinefs,  convulfions,  and,  at  length,  as  has 
been , feen^  death  itfelf.  Wine  produces  pretty 
nearly  the  fame  effedls.  Spirit  of  wine  diluted 
with  water,  likewife  produces  heavinefs  and  con- 
vulfions, and  if  genuine  and  redlified,  kills  in  an  in- 
llant.  The  blood  is  then  found  congealed  in  the 
vena  cava,  in  the  auricles,  in  the  right  ventricle, 
and  in  the  lungs ; certain  effedts,  and  fure  caufes  of 
death,  without  our  being  driven  to  any  recurrence 
to  the  nerves. 

Emeticks  and  purgatives  when  injedted,  bring  on 
vomiting  and  {tools,  as  if  they  had  been  taken  by 
the  mouth  ; a proof  that  their  adtion  conveys  itfelf 
unaltered  to  the  ftomach  and  inteftines,  without  the 
roncurrenee  of  the  nerves,  and  in  the  fame  way  as 
if  thefe  fubflances  had  been  limply  fwallowed. 
And  why  not  fay  as  much  of  opium,  when  it  is 
fwallowed  too  ? If  there  is  no  recurrence  to  the 
nerves  in  the  cafes  of  emeticks  and  catharticks,  and 
there  can  be  no  reafonable  recurrence  to  them,  why 
Ibould  the  nerves  be  employed  to  explain  the  adtion 
of  opium,  whilil  this  fubftance,  when  applied  imme- 
diately to  the  naked  nerve,  does  not  adl  on  it  in  any 
manner,  and  produces  neither  change  nor  derange- 
ment in  it  ? I do  not  however  think^  that  any  one 
will  recur  to  the  nerves,  in  the  cafes  in  which  opi- 
um, injedted  into  the  jugular  vein,  kills,  as  has  been 
feen,  inftantly* 
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1 do  not  pretend  to  exclude  by  my  reiterated  ex- 
periments, any  other  than  the  immediate  adlion  of 
opium  oh  the  nerves  ; and  my  aim  is  to  prove,  at 
the  fame  time,  the  immediate  adtion  of  opium  on 
the  blood,  independent  of  the  nerves,  without  per- 
plexing myfelf  with  the  imaginary  hypothefes  that 
neurologifts  may  invent  to  fupport  old  errours  and 
prejudices,  and  to  make  them  agree  with  the  princi- 
ples I have  juft  eftabliftied.  Real  phyficians  have 
now  a balls  of  certain  experiments  on  which  they 
may  for  the  future  found  their  theories  on  opium, 
which  has  been  the  fubjedt  of  fo  much  difcuflion, 
and  which  is  ftill  fo  little  known ; and  I flatter  my- 
felf that  they  will  refolve  to  fet  alide  the  hypothefes 
and  received  opinions  they  have  imbibed  in  the 
fchools,  and  refled;  maturely  on  the  circumftances  I 
have  juft  related.  I know  the  power  of  a prejudice 
in  favour  of  old  erroneous  dodirines,  and  how  great 
the  refiftance  is  even  to  the  moft  certain  and  lumi- 
nous experiments.  The  man  who  is  at  length  con- 
vinced of  the  truth  of  fads,  which  are  always  irre- 
flftiblc,  will  not  liften  to  the  moft  dired  confe- 
quences.  Prejudice  has  certainly  a great  fliare  in 
this  repugnance  ; -but  it  is,  above  all,  our  felf-love 
that  dreads  to  adopt  new  truths,  becaufe  they  can  y 
with  them  a tacit  avowal  of  our  ignorance  ; hence 
arifes  the  difficulty  of  bringing  thofe  who  are  ad- 
vanced in  years,  and  men  of  learning  who  have  al- 
ready acquired  a reputation,  to  admit  of  new  difeo- 
veries. 
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Let  not  the  fuddennefs  of  the  efFedis  of  oplum^ 
and  the  infenfible  diminution  of  its  weight,  be 
brought  in  favour  of  the  nerves,  againft  the  blood  : 
fince  it  has  been  feen  that  the  venom  of  the  viper, 
the  Ticunas,  and  the  Cherry-laurel,  when  injedted 
into  the  jugular  vein,  adt  inftantly,  fo  as  to  occafion 
death,  even  when  employed  in  very  fmall  quanta- 
ties ; and  fince  it  has  been  found  by  experience  that 
the  adtion  or  effedt.  of  thefe  poifons  is  wrought  on 
the  blood,  and  not  on  the  nerves.  Oil  of  vi- 
triol kills,  when  injedted  into  the  blood,  even  in  a 
vei'y  fmall  quantity,  and  no  one,  I apprehend,  will- 
fay  that  this  liquor  adfs  on  the  nerves,  and  not  on 
the  blood.  Common  oil,  and  many  other  innocent 
fubftances,  when  injedled  in  the  fame  way  into  the 
blood,  kill  even  very  fuddenly,  and  produce  very 
ftrong  convul lions.  Every  one  mull  perceive,  that 
all  the  derangement  thefe  bodies  can  bring  about  in- 
the  animal  economy,  is  fimply  mechanical,  and  de- 
pendant on  the  ftopp.age.  or  diminution  of  the  circu- 
lation in  the  different  vifeera,  and  not  on  an  afiedfion 
of  the  nerves.,  We  .mufl  not  even  be  aftonifhed  at 
obferving  very  great  derangements  produced  bv  ve- 
ry fmall  quantities  of . matter,  fince,  the  aftive.part 
of  bodies,  and  particularly  of  medicaments,  is  abfo- 
lutely  confined  . to  very  fmall  maffes,  I can  almoft 
fay,  to  atoms.  And  I cannot  conceive,  how  any 
force  can  adf  on  the  nerves,  and  occafion  the  greateft ' 
diforders  in  them.,  and  can  yet  in  no  way  adl  on  the , 
blood,  whilft  we  fee  that  the  part  of  a grain  of/ 
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when 


ON  POISONS. 


389 

when  mixed  with  its  blood  ; and  perhaps  that  which 
renders  this  animal  gum  poifonous,  may  ftill  again 
be  no  more  than  the  P^-tt  of  this  fradion  of  a 
grain. 

Dr.  Robert  Whytt  ftarts,  as  an  argument  againft 
the  blood  in  favour  of  the  nerves,  that  when  the 
heart  of  a frog  is  removed,  the  opium  it  is  made  to 
fwallow  adts  equally  againft  fenfation  and  motion ; 
but  that  w^hen  the  head  is  cut  off,  and  the  fpinal  mar- 
row deftroyed,  the  opium  operates  flower  and  lefs 
violently.  The  firfl;  part  of  this  reaforiing  is,  as  has 
been  feen,  altogether  falfe,  and  the  other  part,  even 
if  it  were  true,  would  prove  nothing ; becaufe  when 
the  brain  and  fpinal  marrow  are  deflroyed,  the  ani- 
mal economy  may  be  fo  changed,  that  the  opium 
can  no  longer  adl,  as  it  previoufly  did,  in  a ftate  of 
health.  Indeed  purgatives,  emeticks,  and  poifons 
in  general,  only  adf  on  living  animals.  But  in  the 
prefent  caf«,  Whytt’s  experiment  is  not  conforma- 
ble to  mine,  which  I have  however  repeated  feveral 
times  with  the  utmoft  attention.  Here  again,  a few 
experiments  can  decide  nothing,  confidering  the 
great  diverfity  that  attends  the  event  of  them. 

To  render  the  experiment  more  Ample,  and  fub- 
jedt  to  fewer  difficulties,  I did  not  cut  off  the  head 
of  the  frogs,  but  made  a final]  opening  in  the  cra- 
nium, through  which,  with  a large  pin,  I deftroyed 
the  whole  of  the  brain  and  fpinal  marrow.  In  this 
[ way  I avoided  the  great  lofs  of  blood  that  the  ani- 
mal fuftains  on  its  head  being  cut  of,  and  facilitated 
the  comparifon  with  the  frogs  that  had  been  made 
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to  fwallow  opium,  without  the  brain  and  fpinal  mar? 
row.  I noted  the  duration  of  the  heart’s  motion, 
and  from  time  to  time  Simulated  the  crural  nerves 
of  all  of  them.  I can  certify,  that  having  pre- 
pared forty-eight  frogs,  twenty-four  in  one  way, 
and  twenty-four  in  the  other,  I could  not  perceive 
the  opium  to  adl  later,  or  more  feebly,  in  one  cafe 
fhan  in  the  other. 

I however  deduce  from  thefe  confequences  two 
very  important  corollaries  ; the  firft  of  which  is, 
that  the  motion  of  the  heart  neither  depends  on  the 
perves,  nor  on  that  chain  of  fenfations  that  con- 
flitutes  animal  life.  The  fecond  is,  that  the 
aftion  of  opium  is  independent  of  the  nervous 
fyflem. 

I find  in  fome  authours  a flrong  argument  againft 
the  blood,  in  favour  of  the  nerves,  in  the  cafe 
where  opium  is  injected  into  the  vefiTels  : it  is,  that 
the  adtion  of  this  fubftance  is  fuddenly  carried  to 
the  nervous  extremities  of  the  blood-vefifels  them-r 
felves,  and  from  thence  to  all  the  other  parts  of  the 
nervous  fyftem.  It  cannot  be  denied  but  that  flefliy 
fibres  are  obferved  in  the  large  blood-veflels,  whence 
it  is  certain,  that  there  are  likewife  nerves  in  thefe 
parts,  fince  there  is  no  mufcle  without  a nerve.  But 
thefe  flelhy  fibres  are  only  obferved  in  the  large 
trunks,  and  not  elfewhere ; apd  it  would  be  abfurd 
to  imagine  a ftrudture  that  is  belied  by  obfervation, 
with  the  only  view  of  fupporting  an  hypothefis 
which  is  combated  on  fo  many  fides.  It  is  cer- 
tain that  no  nerves  are  feen  to  go  towards  the  blood- 
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yeflels,  to  unite  thcmfelves  with  them,  lince  the 
greateft  anatomlfts  have  not  been  able  to  find  any. 
On  another  hand,  the  fenfibility  of  thcfe  vefifels  is  in 
no  manner  demonftated,  and  I have  fucceeded  in 
tying  them  many  different  ways,  without  the  ani- 
mal’s giving  any  fynaptom  of  uneafinefs.  Indeed 
very  great  attention  muft  be  paid  in  making  thefe 
experiments,  which  are  exceedingly  nice,  that  the 
veffel  at  the  place  where  it  is  tied  is  well  cleared 
of  all  the  neighbouring  parts  ; that  it  is  not  tied 
at  a part  which  may  be  accidentally  croffcd  by  a 
nerve  in  its  pafFage  elfewhere  ; and  that  in  tying  it, 
neither  the  veffel  itfeif,  nor  the  adjacent  parts,  is 
dragged.  I muft  likewife  recommend  the  not  ope- 
rating on  very  large  veffels,  lince  I have  fometimes 
obferved,  that  if  a large  torrdnt  of  blood  is  fud- 
denly  flopped,  the  animal  appears  to  fuffer  from  it. 
It  is,  in  flrort,  a thing  known  to  all  the  world,  that 
the  internal  membrane  of  the  veffels  is  neither  muf- 
cular  nor  nervous,  and  therefore  opium  cannot 
adl  immediately  on  the  nerves,  from  the  foie  caufe 
of  its  being  put  in  contadl  with  the  internal  coats  of 
the  veffels. 

I wifhed  to  fee  whether  opium,  when  fwailowed, 
would  diminifh  the  force  and  velocity  of  the  contrac- 
tions  of  the  heart,  fince  it  appears  to  have  no  adlion 
on  this  mufcle,  that  relates  to  the  duration  of  its 
motions.  I muft  confefs,  that  I could  eftablifh 
nothing  certain  on  this  point,  notwithftanding  I 
direfted  upwards  of  one  hundred  experiments  to 
this  objedl  alone.  T found  a great  variety  and  in- 
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conftarice  in  thofe  on  the  frogs,  on  which  I princi* 
pally  operated.  I obferved  in  general  that  opium 
given  to  animals  with  warm  blood,  in  moderate 
dofes,  increafes  the  force  and  motions  of  the  heart ; 
but  that  if  it  is  given  in  a great  dofe,  it  feems  at 
once  to  diminifh  the  vigour  of  the  animal,  and  the 
force  itfelf  of  the  heart : in  this  it  refembles  many 
other  fubftances  that  tend  to  deftroy  life,  and  tq 
abate  the  vital  powers.  The  adlion  of  opium  is 
thus  found  to  be  quite  comformable  to  the  fymp- 
toms  that  we  obferve  in  man,  when  it  is  taken  in- 
ternally. The  ofcillations  of  the  heart,  far  from 
being  diminilhed,  are  moft  frequently  increafed  ; 
and  the  few  contrary  inftances  that  may  be  found, 
do  not  in  any  way  change  the  general  law  of  the 
aftion  of  opium  on  animals. 

I made  twelve  frogs  fwallow  each  about  twenty 
drops  of  the  avqueous  folution  of  opium,  and  in- 
flantly  feparated  the  heart  from  the  thorax.  1 
opened  the  thorax  in  twelve  others,  but  did  not  re- 
move the  heart  ; all  of  thefe,  as  well  as  the  others, 
had  previoufly  fwallowcd  opium.  I noted  the  time, 
of  its  addon  on  all  the  twenty-four,  and  found  that 
the  effeds  of  the  opium  difeovered  themfelves  much 
fooner  in  the  frogs,  the  heart  of  which  remained  in 
the  thorax,  than  in  thofe  from  which  I had  removed 
it.  The  difference  in  time  was  more  than  one- 
half.  By  the  effeds  of  opium,  I mean  the  faculty 
it  poffeffes  of  rendering  the  limbs  paralitick ; that 
is  to  fay,  of  depriving  the  animal  of  the  power  of 
exercifiug  its  mufeies.  I dp  npt  here  fpeak  of  the 
2 heart 
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heart  itfelf,  which  continues  to  move  for  a very- 
long  fpace  of  time,  even  after  the  animals  are  dead; 
nor  of  the  nerves,  which,  on  being  ftimulated,  are 
yet  capable  of  contracting  the  mufcles,  although 
the  creature  can  in  no  way  move  them  of  itfelf. 

We  muft  diftinguifh,  then,  the  voluntary  motions 
of  the  animal,  from  thofe  that  are  excited  by  an  ex- 
ternal Itiinulus  afting  on  the  nerves,  the  fpinal  mar- 
row, and  brain.  The  latter  are  not  always  wanted, 
■yvhen  the  former  no  longer  exift  ; but  in  all  cafes 
where  the  latter  are  not  obferved,  the  former  are  in- 
fallibly \vanted. 

There  is  another  thing  to  be  diflinguilhed  in 
fpeaking  of  the  nerves,  and  of  motion  ; this  is  the 
fenfation,  of  which  the  nerves  are  the  only  organ  in 
animals.  In  the  courfe  of  my  experiments  I have 
frequently  obferved,  that  when  the  animal  could 
no  longer  move  any  of  its  parts,  if'  I ftimulated  its 
nerves  with  needles,  or  applied  pincers  to  them,  it 
gave  very  certain  fymptoms  of  fenfation.  It  is  be- 
fides  equally  true,  that  the  mufcles  frequently  con- 
tract on  ftimulating  the  nerves,  notwithftanding 
the  creature  has  been  a long  time  dead.  So  that 
the  motion  of  the  heart,  and  the  power  the  nerves 
poflefs  of  contracting  the  rnufcles  when  ftimulated, 
decay  much  later  than  the  voluntary  motions  and 
fenfations. 

I have  likewife  obferved,  that  opium,  on  being 
, applied  immediately  to  a nerve,  not  only  does  not 
^ deprive  it  of  the  faculty  of  contracting  the  mufcles,  . 
i)Ut  likewife  docs  not  deftroy  its  natural  fenlibility ; 
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and  it  has  been  feen,  that  its  effedls  are  quicker 
when  animals  have  been  made  to  fwallow  it  without 
their  heart  having  been  taken  out,  than  when  they 
have  been  deprived  of  that  mufcle.  It  feems  to 
follow  from  all  thefe  particulars,  that  opium  does 
not  adt  immediately  on  the  nerves,  but  has  need  of 
the  circulation  of  the  blood  and  humours,  in  exer- 
cifing  itfelf  on  animals. 

I here  conclude  the  principal  confequences  of 
my  refearphes  into  opium,  and  I wilh  I had  been 
able  to  have  entered  into  a circumftantial  detail  of 
the  experiments,  in  the  way  I have  made  them.  I 
do  not  now  regard  the  fubjedf  as  exhaufted,  and  am 
as  far  from  fuch  a belief,  as  I am  from  thinking 
that  there  is  nothing  to  corredt  in  my  prefent  w^ork, 
and  that  nothing  can  be  added  to  it.  This  very 
Supplement  itfelf  demonftrates  the  contrary,  and 
if  I could  in  any  way  retard  the  publication  any 
longer,  I might  probably  be  myfelf  able  to  add 
many  new  particulars,  to  fee  many  others  in  a clear- 
er light,  and  perhaps  to  corredf  feveral  of  them.  I 
hiall  therefore  lend  a willing  ear  to  criticifms,  and 
to  the  objedtions  that  may  be  made  againft  my  work, 
and  Ihall  take  a real  pleafure  in  corredfing  and  ren- 
dering it  perfedt  for  a new  edition,  fliould  fuch  an 
one  ever  become  neceflary.  But  I protefl  at  the 
fame  time,  that  I will  anfwer  none  of  thofe  pretended 
philofophcrs,  who  oppofe  words  to  fadts,‘fophifms 
and  cavils  to  experiments,  poffibilitles  to  obferva- 
tions,  and  prejudices  and  fcholaftick  errours  to 
natural,  diredt,  and  luminous,  confequences.  Thus 
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I lhall  not  think  myfelf  obliged  to  repeat  my  expe- 
riments, already  repeated  fo  many  times,  and  to 
fancy  myfelf  in  an  errour,  on  account  of  a few 
ifolated  experiments  which  fome  one  may  wilh  to 
oppofe  to  me,  limply  becaufe  they  are  not  exactly 
comformable  to  mine.  A fimple  glance  thrown  on 
my  work  itfelf,  will  Ihow  how  eafy  it  is  to  be  de- 
ceived in  matters  of  experiment,  even  W'hen  many 
of  them  have  already  been  uniform,  and  when  one 
would  the  leaft  expedt  the  pofGbility  of  being  led 
aftray.  My  experiments,  on  the  fide  of  truth,  ex- 
ceed the  number  of  fix  thoufand,  and  the  obferva- 
tions  I have  interfperfed  through  the  work  are  at 
leafi;  as  numerous.  I know  very  well  that  the  quef- 
tions  I have  propofed  and  examined  are  likewife 
very  numerous,  and  that  there  may  be  fome  few  in 
the  number,  as  I have  obferved  on  a former  occa- 
fion,  that  have  not  been  difculfed  with  as  many  ex- 
periments as  were  neceflTary.  But  in  fpite  of  all 
this,  I firmly  maintain,  that  a few  experiments  will 
not  be  fufficient  to  deftroy  the  great  number  I have 
made,  and  varied  in  fo  many  ways,  and  that 
like  contradiftions  will  not  be  capable  of  making 
me  change  my  manner  of  thinking. 
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nomed,  provided  it  is  made  within  fix  minutes  after  the 
bite  - - " - 19 

— of  the  comb  of  fowls  after  they  were  bit,  and 

its  e'ffeds  - - - 24 

Animals  with  cold  blood  ; the  effed  of  the  ticunas  on  them 

121,  139 


B 


Bark  Peruvian  ; is  inefficacious  in  the  bite  of  the  viper  12 

Birds  ; the  fmaller  ones  die  of  the  bite  of  the  viper  34 

Bi/muth  obferved  with  the  microfcope  - 307 

Bite  of  the  Viper ; its  effeds  on  the  Ikin  - 22 

— its  effeds  are  more  violent  in  proportion 

as  the  animal  k fmaller  - . - 36 

it  is  not  fo  dangerous  as  was  believed  46 

■ it  is  in  reality  not  mortal  to  man  - 47 

Blood ; the  change  wrought  in  it  by  the  ticunas  - 129 

— is  not  coagulattd  in  animals  poifoned  by  the  ticunas  134 

B»erhaa<ve  admits  of  nervous  difeafes  - 192 

Bones  ; their  llrudure  obferved  with  the  microfcope  298 

Brain ; its  internal  ftrudure  - • 241 


C 

Canal,  difcDvery  of  a new  one  in  the  eye  - 31 1 

Cantharides,  the  effeds  of  thefe  infeds,  either  applied  to  a 
part  bit  by  the  viper,  or  taken  internally  - i 1 

Cats,  the  larger  ones  make  an  obftinate  refiftance  to  the 
bice  of  the  viper,  but  are  at  length  killed  by  it  - 41 

Centipedes'^ 


INDEX. 


112 


Centipedes  % iniefts,  the  bite  of  which  is  thought  to  be  mortal  45 

Cberry~laurelWater,\%^\'txy ‘!ixo'a^ypo\{o'a.  - 143 

its  effefts  on  wounds  - 146 

. I I. . ..a— its  effects  on  the  blood  when  injefted 

into  the  veflels  - - - 149 

- . ■ — — — - does  not  aft  on  the  nerves  - 148 

Cherry-laurel j the  empyreumatick  oil  of,  experiments  on  its 
effefts  _ _ _ _ ijy 

Cherry -laurel,  the  ejfentialtil  of,  taken  internally  - 169 


is  a very  violent  poifouj 


both  to  warm  and  cold  animals 


171 


plied  to  wounds 


effefts  it  produces  when  ap- 
experlments  with  this  oil 


^73 


dried  in  the  fun  - - - 1 75 

Cherry-laurel,  experiments  on  the  water  and  oil  of  this 
plant  _____  143  169 

the  different  produftions  it  yields  by  diflil- 

lation  - - - - _ - 157 

■ ■ ■ . in  what  part-  of  it  the  poifonous  qualities 

feem  to  refide  , - - - 179 

Cherry-laurel,  the  phlegm  of,  its  effefts  on  animals  - 16 1 

Cleahy,  experiment  he  relates  in  his  journals,  on  the  fubjeft 
of  the  ticunas  fwallowed  by  animals  - 103 

Cohalt,  obferved  with  the  microfcope  - - 307 

Cohras^ftone,  Kempfer  thought  it  of  ufe  againft;  the  bite  of 
venomous  animals  - - - 51 

what  it  is  thought  to  be  - - 77 

■ ' — experiments  made  with  artificial  ones  - 84 

■ ' on  quadrupeds  - 86 

Common  Oil,  has  been  fuppofed  a fpecifick  againft  the  venom  ' 


of  the  viper 


experiments  made  on  this  fubjeft  by  the  Royal 


Society  of  London,  and  the  Academy  of  Sciences  at 
f'aris  - _ _ - 3*^  39 

■ ■ found  inefficacious  by  two  of  the  French  Aca- 
demicians, and  afterwards  by  Mead  - 39  4® 

Condamine 


INDEX. 


CondamineM.de,  his  account  of  the  procefs  employed  in 
America,- in  making  the  ticunas  - - loO 

Cotton,  obferved  with  the  microfcope  - - 303 

Cruzkjhanks  Mr,,  his  difcovery  of  the  reproduftion  of  nerves  203 
Cylinders,  primitive  winding  of  the  animal  body  - 272 


D 

Diaphragsn,  analyfis  of  the  tendinous  part  of  it  - 261 

Dogs  and  Cats,  recover  of  the  difeafe  of  the  venom  with  a 
facility  proportioned  to  the  violence  of  their  vomitings  id* 
Dogs,  the  effefts  of  tartar  emetick  on  thefe  animals  venomed 
by  the  viper  - - 

— amputation  of  their  ears,  after  the  latter  had  been  bit 
by  vipers  - - - - 21' 

fmall  ones  are  ealily  killed  by  the  venom  of  the  viper, 

but  thofe  of  a larger  kind  make  a very  powerful  refinance 
to  it  - - - - 36 

E 


Eau  de  luce,  employed  againft  the  bite  of  the  viper  43 

Eels,  their  gluten  obferved  with  the  microfcope  - 293 

Eledlricity,  tried  againft  the  bite  of  the  viper  - 14 

Emetick,  feems  to  be  of  fome  efficacy  againft  the  bite  of  the 

viper  _ _ _ « 10 

Epidermis,  obferved  with  the  microfcope  - 296 


Errours,  thofe  are  liable  to  who  obferve  with  the  microfcope  2S4" 


E 

Eat  of  the  Viper,  received  d)y  Mead  as  a remedy  againft  tbe 
bite  of  that  animal  - ~ 

Eat,  obferved  with  the  microfcope  - - 298 

Fomentatieni 


INDEX.  V 

Tomentatlon,  Is  fome  relief  to  a part  bit  by  the  viper  * lo 
Fojpls,  general  microfcopicalobfervations  on  thefe  fubftances  30^1. 
Fowls,  amputation  of  their  comb.  See.  after  they  have  been 
bit  by  the  viper  - 

- — the  ticuhas  occafions  no  difeafe  when  applied  to  the 

comb  - - - - It 

■ the  effeftS  of  the  venom  of  the  viper  on  thefe  animals 

not  fo  violent  as  thofe  on  pigeons  - - 35 

——lingular  difeafe  that  attacks  them  after  they  are  bit 
in  the  comb  - - _ ^ v 2^ 

• inefficacy  of  the  ligature  on  thefe  animals  after  they 

are  bit  60 

effedls  of  the  ticunas  on  them  - - ill 

Frogs,  experiments  made  On  them  with  the  ticunas  - 121 


247 

«o6 


Gefner,  his  opinion  of  the  compolition  of  the  retina 
* , Gold,  obferved.  with  the  niicrofeope  _ ^ 

? Guineapigs,  the  fmaller  ones  infallibly  die  when  bit  elFeft- 
^ Bally,  but  many  of  the  larger  ones  recover  - 35' 

' / ■' utility  of  cutting  off  their  legs  after  they  have 

been  bit  by  the  viper  - - - 16 

^ — in  what  time  it  ought  to  be  done,  to  be  cf- 

^ feftual  - - _ ^ , 19 

— — *■  — effefts  of  the  ligature  tried  inftead  of  ampu- 
tation - - - . 

effects  of  the  ticunas  introduced  into  the 

wounds  of  thefe  animals  - - iiz 

! ' fwallowed  by  them  10^ 


effedts  of  the  fpirit  of  the  cherry-laurel  fwal- 
lowed by  them  - . _ 160 

— effefts  of  the  effential  oil  of  this  plant  fwallow- 
ed by  them  - . - - • 179 


VoL.  II. 


D d 


Hfiirs, 


INDEX. 

/ 

H 


Hairs,  obfcrved  with  the  microfcope  ^ - - 293 

Haller,  his  opinion  of  the  flrufture  of  the  nerves 
Hartjhorn  burnt,  its  eifedls  againft  the  bite  of  the  viper  83 

Heart  the,  is,  of  all  others,  the  organ  firft  alFefted  in  paflions 
of  the  mind,  and  in  nervous  difeafes  - 19^ 

— ' ' does  not  contraft  when  the  nerves  that  are  fent  to 

N ' 

it  are  ftimulated  _ . _ _ ihid 

Hedyfarum  moujens,  obfervations  on  this  plant  - 302 

Hoffman,  affirms  that  all  difeafes  derive  their  origin  from  the 
nerves  - - - - 186 

Hunter,  does  not  feem  to  allow  a true  reprodudlion  in 
nerves  that  have  been  cut  - - 204. 


I 

'Journal  Briiijh,  what  is  related  there  on  the  fubjeft  of  the 


ticunas  taken  internally  - - - 103 

Jris,  its  motions  are  voluntary  - - - 189 

Irritability , is  cleflroyed  by  the  ticunas  - - 142 

• and  is  awakened  by  the  air  - ibid 

Juice  the  milky,  of  the  toxicodendron,  its  effects  on  the  human 
Ikin  - - - - 182 


Juffeu,  from  the  authority  of  Mead,  believed  the  venom  of 
the  viper  to  be  acid  - . _ 2 

reply  to  the  cure  wrought  by  the  means  of  this  pre- 
tended fpecifick  - - - ^2 

i'uer)',  obferved  with  the  microfcope  - - 300 

* 

K 


AVzfr/y^r,  .advifes  and  praiSiifes  the 
venomous  fhakes 


ligature  in  the  bites  of 

49 

Kempfer, 


\ 


Kempfer,  his  treatment  of  people  bitten  ' - 

■ — — experiments  made  according  to  his  plan 


50 

82 


Leady  obferved  with  the  microfcope  • - « 

Leeches,  employed  againft  the  bite  of  the  viper  - 

Ligamentmn  ciliare,  the  new  canal  of  the  eye  formed  of  it 
Ligature,  its  eftedts  when  tried  6n  the  legs  of  pigeons 
————when  made  immediately  after  the  bite  of  the 
viper,  and  fuffered  to  remain  a certain  time,  feems  to  be 
an  effedtual  remedy  - - - ^ 

- ■ was  tried  by  Kempfer 

■■  ■ - — ' — experiments  to  determine  its  utility 

on  fparrows  r • - - 

■ — on  fowls  - ’ - 


■ on  guineapigs 

■ on  rabbits 


tried  in  conjunftion  with  fcarifications 

tried  againft  the  ticunas 

Lungs,  the  change  wrought  in  them  by  the  ticunas 


30^ 

15 

312 

27 


50 

53 

5.4 

57 

60 

65 

67 

nS 

126 


•M 


Magnejta  calcined,  obferved  with  the  microfcope  * 365 

Malpighi,  his  idea  of  the  ftrudlure  of  the  brain  - ' 241 

Marble  ^hite,  obferved  with  the  microlbope  «.  303 

Mafcenai  de,  cure  he  made  with  the  volatile  alkali  on  a per* 
fon  bit  by  a fnake  . ^ * 4^ 

JVfrtyfr/,  his  definition  of  fneezing  * * 1 88 

Membrane  cellular  ci\i{tx'^2X\oxs%  oxi  * * 272 

Microfcope,  the  errours  to  which  the  obfervatlons  made  with 
this  inftrument  are  fubjedl  * - 2S4 

Monro  Dr.,  his  difcoveries  that  relate  to  the  nerves  2 18  222 

D d 2 Moure 


]\ionro  Dt.y  his  Opinion  of  the  primitive  cbmpofitlon  of  fe- 
veral  bodies  - - - 301  363 

JVfayr/w,  aftion  of  the  ticunas  on  them  - - 112 

of  animals  killed  by  the  ticunas  become  pale  iz6 

— their  general  primitive  ftrufture  - 263 

■ ■ refletlions  on  their  motions  ' - - 275 

Mtt/grave  Dr.,  was  of  opinion  that  all  difeafes  had  their 
origin  in  the  nerves  - . - - 186 


9 


Kails  human,  their  primitive  ftrufture  - - 297 

Nerves,  microfcopical  examination  of  thefe  parts  , 220  224 

their  ftrudlure  ^nay  ealily  be  miftaken  - 287 

their  elements  - - 228,  l^c. 

— ^ reproduftion  of  them  after  they  are  cut  203 

• an  enquiry  into  their  irritability  - • 280 

'■ thoughts  on  their  influence  in  difeafes  - 186 

■ ■ effefts  of  the  ticunas  applied  to  the  furface  of  them  130 
- — ■■■  elFefls  of  the  water  of  the  cherry-laurel  applied  in 
the  fame  way  - - _ - 148 

Nikel,  obferved  with  the  microfcope  - - 307 


O 


Oils,  blended  with  the  venom  of  the  viper,  do  not  deftroy  its 
poifonous  qualities  - 

Oil  of  Tobacco^  its  elFedl  on  animals 

- Turpentine,  feems  to  pollefs  a degree  of  eflicacy,  if 

the  part  bit  by  the  viper  is  plunged  in  it 
Opium,  various  opinions  of  its  effefts 
Ox,  the  new  canal  of  the  eye  firft  difcovcred  in  the  eye  of 
this  animal  • 


9 

185 

9 

199 

3” 


Pigeons, 


I 


• J N D E X. 

' ? 

Pigeons,  are  readily  killed  by  the  venom  of  the  viper 
—■  the  application  of  leeches  is  ineffeftual  to  thefe  ani- 


' mals  after  they  have  been  bit  by  the  viper  - 15 

■■■■■  what  may  be  expefted  from  a well -man aged  liga- 
ture, in  the  cafes  of  thefe  animals  bit  by  the  viper  32 

confequence  of  making  the  ligature  before  the 

part  is  bit  , - r - 29 

not  endangered  by  the  amputation  of  the  leg  20 

■ ■■  — ' effefts  of  theticunas  fvvallowed  by  thefe  anirnals  *104 

introduced  into  wounds  pur- 

pofelymade  - - - iro 

» ■ ■ ■ effefls  of  the  fpirit  of  cherry- laurel  fwallowed  by 

thefe  animals  ... 

- -■  — ! ..  ■ applied  to 

mechanical  wounds  - - 11$ 

Poifons,  have  no  immediate  aftion  on  the  nerves  136  152^ 

Poifon  Indian,  brought  from  the  banks  of  the  river  of  the 

Amazons  1-  - - - 98 

of  the  arrows  brought  from  the  Eaft-Indies  - 138 

Portenfield,  his  ideas  of  the  ftrufture  of  the  retina  - 247 

Pringle  Sir  John,  his  opinion  of  nervous  difeafes  - 20^ 

' Prochajka,  his  obfervatlons  on  the  ftrufture  of  the  nerves  217 
* •- — : ,,,  Qf  the  mufcles  264 


ix' 


35 


R 


Rahhits,  the  venom  of  the  vipef  adls  on  them  in  propor- 
tion to  their  fize  - . , 35 

■ - ■ effedls  of  the  ligature  made  on  the  limbs  of  thefe 

animals  - . « _ 65 

I -r what  may  be  expefted  from  the  cutting  off  of 

their  ears,  after  the  latter  have  been  bit  by  the  viper  20 

D d 3 Rabbits, 


X 


INDEX. 


V 


Rabhlts  ; their  flcin  is  not  penetrated  by  the  effluvia  of  the 
^ volatile  alkali  - - . - ' ^ 

effefts  of  the  Ticunas  on  them,  taken  internally  103 

^ introduced  into 


mechanicai  wounds 


•applied  to  the  fur- 


107 


/ace  of  the  nerves  ‘ 


introduced  into 


^31 


the  fubitanre  of  the  nerves  - - 13? 

effeiEls  of  the  avater  of  the  cherry-laurel  on  thcfe 

animals  - - , - - 144 

— ——I — ...  ' - , on  their 

nerves  - - - i 48 


— effedlsTof  the  fpirit  of  the  cherry-laurel  fwallowed 

by  thefe  animals  - - 160  16  r 

-t--  r I ■ of  the  eflential  oil  of  the  cherry-laurel  1.70 


■■■  ' obfervations  on  the  reproduftion  of  their  nerves 

after  they  have  been-cut  - - , 206 

f — microfcopical  obfervations  on  the  retina  of  the 

eyes  of  thefe  animals  r - - 248 

RattU-fnake  •,  an  enquiry  whether  its  bite  is  always  mortal  44 
Rtd't^  does  not  fpeak  of  the  ligature,  in  enumerating  the  re- 
medies againft  the  bite  of  the  viper  - _ 4^ 

Reyiiedies  ;-a  great  variety  of  them  employed  by  the  country 
people  againft  the  bite  of  the  viper  - 37 

obferved  with  the  microfcope  - 303 

Retina  ; its  primitive  ftrufture  - 246. 

Rofe-Uaf  obferved  with  the  microfcope  « « 30^ 


S 


^alt  common,  obferved  with  the  microfcope  - 305 

^ alts  neutral,  united  with  the  venom  of  the  viper, , do  not 
. depjtve  it  of  its  ppifonous  qualities  - 9 

^anmni ; the  cure  he  effedled  with  the  volatile  alkali  on  a 
perfpn  bit  by  the  vi|)er  r - 43 

Scarifications  j 


index. 


XI 


Scarifications ; an  examination  of  their  effefts  againft  the 
bite  of  the  viper  - - - t2 

-rr tried  by  Meffrs.  Geoffroy  and  Hanauld  40 

7—  by  Kempfer  - - 50 

• ' are  more  dangerous  than  ufeful  . Hid. 

— ■ combined  with  the  ligature  are  equally  dan- 
gerous - - - 67 

Silver  obferved  with  the  microfcope  - - 306 

Snake',  is  not  afled  on  by  theTicunas  - 121- 

—  when  wounded  with  feveral  poifoned  arrows  was 

limply  benumbed  by  them  - - - '140 

Sneeccing,  a voluntary  motion  - - i88 

Spar  pho/phorick  obferved  with  the  microfcope  - 305 

Sparrovjs,  are  recovered  after  they  have  been  bit  by  the  vi- 
per, by  the  immediate  application  of  a ligature  - * 54 

Sponges',  their  llrufture  obferved  with  the  microfcope  300' 

Structure,  the  primitive,  of  the  animal  body  - 215 

Suilion  ',  its  effeft  on  animals  that  have  been  bit  by  the  vi- 
per  _ ' - ,5 

praftifed  in  the  bite  of  the  rattle-fnake  , - 44 

Sympathies  nervous  ; what  opinion  Ihould  be  had  of  them  1 89 

T 

T artar  fiihiated ; of  fome  efficacy  againft  the  bite  of  the  viper  10 
Tecmeyer',  his  alexipharmick  - - 77 

his  opinion  of  the  nature  of  the  venom  of  the  vi- 
per - - - _ 78 

Teeth  human  ; their  enamel  viewed  with  a microfcope  298 

Tendons',  their  llrufture  - - - - 257 

— ! do  not  receive  nerves  - - 262 

Theriaca  ; its  effefts  in  cafes  of  the  bite  of  the  viper  13 

—  employed  by  the  country  people  for  thispurpofe  37 

recommended  by  Kempfer  - - 50 

Tkunas,  the  American  poifon;  an  enquiry  into  its  effefts  96 

D d 4 Tunicas, 
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TicuHos,  the  American  poifon  j the  vapours  of  it  have  been 
thought  deftruftive  - - - 98 

— but  are  not  fo  - 

- charaderillicks  of  this  poi- 

lox 

- it  is  innocent  to  the  eyes  102 

- it  is  likewife  thought  to  be 

i©3 

- experiments  tna^e  on  this 

- - ibid. 

- which  prove  it  to  be  a poi- 

r ' " . ■ 

: .its  cfFedls  when  introduced 

into  the  wounds  of  quadrupeds  I - - 106 

into  thofe  of  birds 


fon 


* ! 

innocent  when  fwallowed 


fubjeft 


fon  when  fwallowed 


109 


to  kill  an  animal 


— the  quantity  of  it  required 


1 10 


has  no  effe£l  on  the  comb  of 


fowls 


III 


duces  its  cfFedls  on  animals 


the  time  in  which  it  pro- 


118 


all  fpecies  of  animals 


has  been  deemed  a poifon  to 


120 


it  is  however  innocent  to 


adders  and  vipers 


feems  to  excite  a nervous 


difeafe 


its  elFedls  on  blood  drawn 


from  the  veflels 


has  no  aftion  on  the  furface 


122 


'^3 


[24 


of  the  nerves 


130 


nor  when  it  is  introduced 


into  their  fubftance 


its  aftion  is  on  the  blood 


132 


alone  • 

Tin  obferved  with  the  microfcope 
Tobacco,  oil  of,  its  effedls  on  animals 


*34 

306 
1 8s 
Torre 


INDEX. 


aa» 

2:61 

294 

182 

ibid, 

ibid. 


Torre  della  \ his  examination  of  the  fubftanceof  the  brain 
— ' of  tranfpiration 

Toxicodendron  j experiments  made  with  this  plant 
— ■ ..  effefts  of  the  milk  of  this  plant 

■ : its  juice  i.?  innocent 

Tranfpiration ; microfcopical  examination  of  the  materia 
perfpirabilis  - _ - 29^ 

T urpentine^  oil  of,  feems  to  pbflefs  a degree  of  efficacy,  if  the 
part  bit  by  the  viper  is  plunged  in  it  - g' 

Turtles  ; effefts  of  the  ticunas  on  thefe  animals  - 140! 

of  the  oil  of  cherry-laurel  on  them  jyo 


Venom  of  the  Viper  was  thought  by  Tecmeycr  to  be  acid  y8 

is  a poifon  to  all  the  fpecies  of  animals 

with  warm  blood  - - - 4Q 

a£ls  with  greater  violence  on  fmall  and 

delicate  animals,  than  on  the  larger  ones  - 35 

is  not  innocent  to  man  - 4.1 

' - ; caufes  no  change  in  blood  drawn  from  the 

velTels  - - - 125 

— not  even  in  the  lhape  of  Its  globules  ibid, 

■ is  not  rendered  innocent  by  the  volatile 

alkali  - - Sf 

Vinegar  does  not  counteraft  the  deadly  qualities  of  the  ti- 
» 

cunas  - - - 1 15 

Viper  is  fcarcely  afted  on  by  the  ticunas  .•  122 

a fingle  one  notfufficlent  to  kill  a man  - 3^ 

three  of  thefe  animals  did  not  kill  a dog  of  nearly  fixty 

pounds  weight  - - - ibid. 

• feems  to  have  different  degrees  of  aflivity  la  diffe- 
rent climates  - - - 94. 


Water, 


I 


N D E X, 


XI  ' 


W 


Water,  when  warm,  is  of  fomc  utility  to  the  part  bit  by  the 
viper  - - . - lo 

Wins  of  Burgundy,  given  to  people  bit  by  the  viper  40 
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EXPLANATION 


OF  THE 

PLATES. 


J^xplanation  of  the  firf  Ten  Figures  of  Plate  the  Firjl. 
Taken  from  Meades  Work  on  Foifons* 


riG.  I.  offers  the  lateral  view  of  the  cranium  and 
jaws  of  a viper,  a,  reprefents  two  venomous  teeth 
on  each  fide,  fixed  in  a folid  bone,  by  the  mecha- 
nlfm  that  will  be  defcribed  hereafter.  Thefe  folid 
bones  at  b,  are  articulated  by  ginglymus,  as  if 
they  adhered  to  each  of  the  proceflus  zygomatici. 
By  means  of  this  articulation  they  have  two  mo- 
tions ; by”  the  firft  the  teeth  fhow  themfelves,  and 
prepare  to  bite  ; by  the  fecond  they  retire,  ^hd  are 
carried  within,  bending  themfelves  towards  the 
root  of  the  tongue,  fo  as  to  approaeh  the  two  jaws. 

In  Fig.  5.  thefe  teeth  are  feen  on  a larger  fcale. 

Thefe  motions  are  produced  by 'a  gentle  depref- 
^on  of  the  bone  e,  and  in  Fig.  5.  d,  which,  faflened 
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to  the  bone  b,  above  its  articulation,  forces  it  to 
unite  with  it,  an^i  to  affifl  in  thefe  motions,  by  which 
it  is  either  driven  without  or  carried  within ; they 
are  communicated  to  it,  both  by  its  connection  with 
the  . lower  jaw,  and  by  virtue  of  the  mufcles  which, 
belong  to  it,  and  which  are  deftined  to  this  purpofe. 

Fig.  j./,  Ihows  the  lower  jaw,  and  e,  d,  the  two. 
axes  or  points  of  fupport,  by  the  means  of  which  it 
performs  the  motions  neceflary  to  the  devouring  of 
its  prey. 

In  Fig.  6.  thefe  two  axes,  or  fupporters,  are  feen 
at  a,  and  b,  as  they  ferve  to  conneCt  the  lower  jaw 
with  the  linciput  and  temporal  bones. 

■ To  fully  comprehend  the  mechanifm  the  viper 
employs  in  fwallowing  its  prey,  it  muft  be  obferved 
that  the  jaws,  both  upper  and  lower,  on  the^fame  fide, 
are  capable  of  moving  at  the  timetiie  oppofite  ones 
remain  fixed  and  motion]  efs  ; fo  that  both  jaws  on 
one  fide  may  be  carried  without,  or  brought  within, 
whilfl:  thofe  on  the  oppofite  fide  either  have  con- 
trary motions,  or  continue  fixed  and  immoveable. 
Now  thefe  jaws  are  provided  with  fmall  teeth.  Fig. 
I . g,  and  Fig.  5.  c,  which  adhere  very  flrongly  to 
their  fuperficies,  and  which,  from  the  purpofe  to 
which  they  are  applied,  may  be  called  hooks.  It  is 
in  confequence  of  thefe  alternate  motions  of  re- 
traClion,  that  the  prey  is  driven  into  the  ftomach. 

The  number  of  thefe  hooks  is  more  confiderablq 

I 

in  the  upper  than  In  the  lower  jaw. 

Fig.  5.  c,  reprefents  thefe  teeth,  or  hooks,  of  the 
upper  jaw ; Fig.  6.  d,  thofe  of  the  lower. 
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Fig.  4.  Hiows  the  upper  part  of  the  head.  The 
lihciput  at  which  in  men  is  formed  by  the  con- 
junction of  the  two  parietal  bones,  is  here  formed 
of  a Angle  one  ; whilft  the  os  frontis  b,  which  is  a 
Angle  bone  in  men,  is  formed  in  this  animal  of  two 
bones  united  by  a future. 

c,  the  anteriour  entry  of  the  orbit  of  the  eye,  hol- 
lowed in  the  frontal  bone, 
the  bones  of  the  nofe. 

e,  the  maxillary  bone,  which  in  this  animal  is 
entire. 

But  before  we  leave  the  bones  of  this  part,  I muft 
not  forget  to  obferve,  that  the  venomous  teeth  dilfer 
from  the  others,  not  only  on  account  of  their  Aze  and 
motion,  but  in  having  very  diAinCl  qualities.  In 
the  Arft  place,  it  muft  be  remarked,  that  although 
two  of  them  are  found  at  each  Ade,  they  are  very 
rarely  fattened  with  equal  ttrength  to  the  fockets 
that  contain  them.  Sometimes  the  exteriour  tooth 
on  each  Ade  is  the  loofett,  and  at  other  times  this  is 
the  cafe  with  the  interiour  ones.  At  others  again, 
the  internal  on  one  Ade,  and  external  on  the  other, 
are  the  loofett.  When  the  teeth  jut  out  or  projeCf, 
that  which  is  the  bett  fattened  rifes  more  than  the 
loofer  one,  which  appears  longer. 

By  w'-eighing  all  thefe  circumttances,  and  fome 
others  that  remain  to  be  mentioned,  we  fee  that  the 
viper,  in  bitihg,  only  employs  one  of  thefe  teeth  on 
each  Ade.  Nature  has  made  this  difpoAtion,  to  the 
end  that  the  aCtion  of  one  alone  may  fuffice  to  con- 
vey into  the  animal  the  viper  preys  upon,  all  the 
o vencm 
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venom  prepared  on  one  fide,  and  Which  is  fired  with 
as  much  efficacy  to  the  reptile  itfelf,  as  if  both  teeth 
■ had  aded  equally. 

The  tooth  of  the  viper,  in  wounding,  defcribes  a 
fegment  of  a circle,  and  this  crooked  fliape,  which 
makes  it  refemble  in  a degree  the  claws  of  a bird  of 
prey.  Fig.  i.  and  Fig.  5.  gives  it  a much 
greater  ftrength  than  it  would  otherwife  have.  But 
this  fiiape  prevents  the  tooth  from  difengaging  it- 
felf, whence  it  fometimes  happens  that  the  animal 
preyed  upon,  in  making  efforts  for  its  deliverance, 
plucks  it  out,  particularly  as  the  viper,  perceiving 
itfelf  dragged  by  a variety  of  motions,  applies  its 
tail  to  the  earth,  till  it  finds  itfelf  well  fixed.  If  by 
this  means  it  cannot  preferve  its  tooth,  the  latter  is 
broke  in  the  weakeft  part  of  its  articulation.  Na- 
ture, to  remedy  this  evil,  has  'contrived  that  the 
tooth  which  was  before  loofe,  fuddenly  acquires  a 
great  degree  of  firmnefs,  and  that  in  the  place  of 
the  one  which  fell,  another,  which  is  detached  at 
pleafure,  immediately  fucceeds : a tooth  broken  or 
plucked  out,  is  foon  fupplied  by  the  fmall  rudi- 
ments of  young  teeth  that  are  concealed  in  the 
focket  betwixt  the  roots  of  the  venomous  teeth,  and 
which,  by  degrees,  at  length  become  perfedt. 

In  the  rattle-fnake  I have  remarked  fix  teeth  of 
this  kind,  growing  on  the  fame  fide.  I fiiall  not 
hazard  any  conjedures  as  to  the  caufe  of  thefe  aux- 
iliary teeth  falling  into  the  empty  focket ; but 
from  all  that  has  been  hitherto  faid,  there  is  great 
reafon  to  believe  that  their  true  ufe  has  been  affig-ned 
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to  them,  fince  the  prefervation  of  thefe  animals  ren- 
ders fuch  a fupply  Indifpenfably  neceflary. 

The  venomous  teeth  are  hollow,  from  where 
they  are  fixed  in  the  focket  to  the  point.  This 
hollow  begins  at  the  top  of  the  orifice  placed  at  the 
anteriour  part  of  the  tooth,  Fig.  2.  and  ends  at 
fome  diflance,  near  the  fummit  b.  The  reft  of  the 
tooth  is  firm  andfolid,  and  cut  like  a tooth-pick. 

Fig.  3.  Ihows  the  hollow  of  this  tooth  cut  in  the 
middle. 

The  venom  is  prepared  and  fupplied  by  a gland 
fituated  at  each  fide  of  the  cheeks.  It  is  attached 
by  a ligament  {a.  Fig.  9.)  to  the  finciput,  where  it 
proceeds  to  faften  itfelf  to  the  occiput  and  lower  jaw, 
by  means  of  another  ligament  h.  A ftrong  white 
membrane  which  goes  out  of  thefe  ligaments,  ferves 
to  bind  it  ftill  fafter,  and  to  fecure  it  from  too  great 
a compreffion,  to  which  it  would  otherwife  be  fub- 
jedt,  either  by  too  great  an  accumulation  of  the  ve- 
nomous fluid,  or  by  too  violent  a preflure  made  by 
the  animal  to  expel  this  fluid.  The  excretory  con- 
duit f,  is  formed  by  a continuation  of  this  fame  tu- 
nick.  This  conduit  is  carried  from  the  gland  to 
the  cavity  of  the  tooth,  by  means  of  the  bag  or 
flieath  (Fig.  7.  8.)  which  enclofes  the  teeth  on  each 
fide. 

/,  Fig.  9.  is  a fmall  white  gland,  the  proximity  of 
which  to  the  teeth  caufed  is  to  be  taken,  for  the  fe- 
cretory  organ  of  the  venom,  though  it  feems  to  be  ,, 
nothing  more  ^haii  a lymphatick  or  falivary  gland, 
and  to  be  abfolutcly  wanted  in  the  rattle-fnake.  All 
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the  mufcles  that  concur  towards  the  ad:  of  biting, 
are  fituatcd  in  the  viper  in  fuch  a way,  that  when 
they  ad:  they  made  a ftrong  compreffion  on  the 
gland  that  contains  the  venom,  and  thus  affift  the 
ejaculation  of  the  latter. 

That  which  of  all  of  them  Contributes  the  mofl 
to  this  ejaculation,  is  the  mufcle  d.  Fig.  9.  After 
riling  out  of  the  lower  jaw,  it  extends  obliquely 
below  the  gland  that  contains  the  venom,  till  hav- 
ing paired  betwixt  the  two  ligaments,  a and  b,  it  is 
returned  back  upon  the  outer  lurface  of  the  gland, 
and  is  ftrongly  faftened  to  it  in  a diredion  parallel 
to  its  length,  by  the  ligament  «,  which  ferves  it  aS 
a ttndon.  This  mufcle  may  likewife  affilt  in  doling 
the  jaws.  Its  greatell;  adibn  however  conlifts  in 
making  a ftrong  compreffion  bn  the  venomous  gland 
it  fo  exadly  furrounds  ; and  this  compreffion  is 
made  nearly  in  the  way  we  employ  in  expreffing  the 
juice  from  an  orange.  The  difpblition  of  this 
mufcle,  (which  extends  over  the  whole  furface  of 
the  gland,  and  takes  the  fame  diredion  as  the  ex- 
cretory conduit)  and  the  very  end  of  this  conduit 
(which  appears  tendinous,  and  terminates  at  the 
root  of  the  teeth)  gave  rife  to  the  opinion  of  this 
mufcle  ferving  for  the  retradion  of  the  latter.  But 
it  is  eafy  to  be  convinced  of  the  contrary,  by  mace- 
rating a viper’s  head,  the  Ikin  of  which  has  been  re- 
moved, in  warm  water,  when  the  mufcle  feparates 
ealily,  and  Ihows  the  naked  gland. 

Fig.  7.  prefents  an  entire  viper’s  head.  At  a arc 
feen  the  two  venomous  teeth  on  each  fide,  enclofed 
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their  proper  flicath.  The  different  degrees  of  creco  ' 
tion  and  diftenfion  are  readily  obferved. 

b fhows  the  entrance  of  the  trachea  placed  in 
fuch  a way,  that  it  is  as  little  as  poffible  expofed  to 
compreffion  at  the  time  of  deglutition. 

c Ihows  the  tongue  of  the  viper,  which  ferves  it 
In  fucking  up  the  dew.  It  is  this  perhaps  that 
places  the  auxiliary  teeth  in  the  empty  fockets,  as 
exigencies  may  require. 

Fig.  8.  Ihows  the  bag  or  fheath  that  enclofes  the 
two  teeth.  It  is  drawn  large,  that  its  fringed  aper- 
tures a,  may  be  the  readier  diftinguifhed. 


Continuation  of  the  Explanation  of  Plate  the  Fir(l. 

Fig.  I.  mm.  is  a bit  of  hair,  in  which  are  feen, 
ill  the  middle  and  internally,  feveral  brown  fpots  ; 
its  whole  furface  feems  to  be  covered  with  fmall 
winding  cylinders,  in  fome  meafure  parallel  to  each 
other. 

Fig.  2.  reprefents  a fmall  portion  of  the  fame 
hair,  which  had  been  ftrongly  compreffed  on  a glafs 
port-objedt,  with  an  iron  plate. 

Fig.  3.  is  a fragment  of  the  above  figure.  In  which 
very  fmall  globules,  detached  from  the  winding  cy- 
linders, are, diftinguifhed. 

Fig.  4.  is  another  fragment  of  Fig.  2.  which, 
having  been  fteeped  in  water,  takes  the  appearance 
of  a tranfparent  and  irregular  pellicle  as  it  appears 
in  Fig.  5. 
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• Fig.  6.  fliows  the  globules  of- tranfpiration. 

Fig.  7.  is  a globule  of  blood,  obferved  with  the  . 
fame  glafsthat  was  employed  in  the  obfervation  of  ' 
Fig.  6. 

Fig.  8.  is  a mafs  of  the  globules  which  form  the 
gluten  of  the  Ikin  of  eels.  They  appear  like  fo 
many  bladders  filled  with  infinitely  fmall  globules. 

Fig.  9.  is  the  fame  mafs  of  globules  as  in  the 
preceding  figure,  but  which  have  been  a little 
dried.  A fmall  body  is  feen  interiourly,  fituated  in 
each  globule  in  a different  part. 

Fig.  10.  reprefents  one  of  thefe  globules  of  Fig. 
9.  which  contained  in  its  middle  part  a fmall  body 
likewife  fpotted  in  the  middle,  c.  which  is  one  of 
the  globules  of  blood,  has  been  placed  at  the  fide 
of  it,  that  their  refpedtive  fizes  may  be  compared. 


PLATE  II, 

Explanation  of  the  Drawings  marked  with  fmall 

Figures. 

Fig.  T.  reprefents  the  two  canine  teeth  of  the 
viper. 

' Fig.  2.  fhows  the  bag  or  fheath  that  covers  them. 
5 s.  are  the  edges  of  this  bag  or  fheath  which  has 
been  divided  with  feiffars.  n e.  are  the  two  ellipti- 
cal holes  that  are  found  at  the  bafis  of  the  tooth. 
r a,  are  two  equally  elliptical  clefts,  which  are  fitu- 
ated 
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ated  almofl  at  the  point  of  the  fame  tooth,  m,  is 
the  receptacle  of  venom  : this  receptacle  opens  in 
its  upper  part  in  a conduit,  and  this  conduit  pro- 
ceeds to  0.  where  it  opens  at  the  part  in  which  the 
two  teeth  are  fattened  in  their  fockets. 

Fig.  3.  ttiows  the  fame  receptacle  of  venoni,  ob- 
ferved  with  a lens ; its  lhape  appears  to  be  nearly 
triangular. 

Fig.  4.  is  this  fame  receptacle  in  its, natural  fize. 

Fig-  5-  is  a tranfvcrfe  fedtion  of  the  above  recep- 
tacle, which  appears  to  be  formed  internally  of  fe- 
veral  cavities  filled  with  venom,  and  feparated  by 
partitions,  s 0 c.;  the  venom,  as  is  indicated  in  the 
figure,  flows  out  by  drops. 

Fig.  6.  reprcfents  one  of  the  canine  teeth  with 
all  its  cavities  and  apertures,  s s.  fhows  the  ellip- 
tical cleft  near  the  point  of  the  tooth  ; and  ca.  the 
hole  found  at  the  bafis.  z z z\  are  a cavity  of  the 
tooth,  clofed  at  r,  and  only  open  at  e.  The  tranf- 
verfe  fedlion  of  it  feen  at  the  fide  of  the  figure,  and 
marked  z«.  and  the  other  fmall  drawing  at  the  fide 
of  the  figure,  a r 0 d.  exprefs  another  fedtion  of 
the  fame  tooth,  made  in  a diredtion  with  a b.  of  the 
figure  itfelf. 

Fig.  7.  reprefents  the  gum  in  which  the  two 
canine  teeth  are  fixed,  and  at  their  bafis  are  feen  fix 
fmall  teeth,  which  are  not  yet  altogether  formed, 
and  which  are  dettined  to  replace  the  canine  teeth, 
when  the  viper  chances  to  lofe  them,  zz.c  r.  are 
three  of  thefe  fmall  teeth  fituated  at  the  left  fide. ' 
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Explanation  of  the  Drawings  of  this  Elate  marhd 

with  Numerals^, 

Fig.  II.  reprefents  a drop  of  the  venom  of  the 
viper,  fuch  as  it  appears  when  it  begins  to  dry  a lit- 
tle on  the  microfeope. 

Fig.  I.  reprefents  the  fame  drop  when  entirely 
dry. 

Fig.  III.  is  a heap  of  feveral  fragments  of  dried 
venom.  The  letter  a.  Ihows  a lingular  cleft  turned 
in  a fpiral  form.  The  letter  c.  Ihows  one  of  thefc 
clefts,  which  feparates  the  fragments  from  each 
other. 

Fig.  IV.  lliows  a drop  of  venom  taken  from  the 
mouth  of  the  viper,  and  left  to  dry  on  a bit  of  glafs. 
At  0.  the  fmall  globules  and  knots  are  feen,  which 
are  nothing  more  than  fmall  air-bubbles.  Letter 
m.  lliows  one  of  the  clefts  that  feparates  the  frag- 
ments. 

Explanation  of  Elate  the  I’hird. 

Fig.  I.  reprefents  a nerve  feen  with  a lens  that 
magnified  fix  times.  The  letters  c c c.  Ihow  the 
•white  bands,  which  are  of  the  fame  fize,  and  fitu- 
ated  at  equal  dillances.  The  letters  o o,  ooy  o Oy  ' 
are  the  intervals,  the  colour  of  which  is  not  fo  pale ; 
they  are  likewife  of  the  fame  fize,  and  equidiftant. 

Fig. 
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Fig.  III.  is  a nerve  enlarged  about  eight  times 
by  a microfcope.  Its  bands  are  not  fo  regular  as 
thofe  of  the  former  figure,  and  in  feveral  places  feem 
to  crofs  each  other. 

Fig.  II.  is  another  nerve,  the  bands  of  which 
are  more  diftindl,  and  approach  each  other  in  dif- 
ferent  parts  with  a degree  of  irregularity,  but  with- 
out eroding. 

Fig.  VI,  reprefents  a nerve,  feveral  of  the  bands 
of  which  approach,  and  others  crofs  each  other. 

Fig.  VII.  is  a nerve  in  which  feveral  of  the  bands 
crofs  each  other  at  different  angles. 

Fig.  V.  fhows  a double  range  of  bands  in  a 
nerve  examined  with  a lens  that  magnified  fix 
times ; the  bands  of  the  two  ranges,  ar,  o c,  are 
equally  large,  and  are  all  fituated  at  equal  diflances : 
they  enter  into  each  other,  as  the  band  o.  is  feen  to 
enter  into  the  band  a.  and  the  band  c,  into  the 
band  r. 

The  nerve  of  Fig.  VIII.  is  compofed  of  two 
nerves  : r r ay  fliow  one  of  thefe  nerves;  and  a o, 
a Oy  the  other.  The  line  a a,  Ihows  the  union  of 
the  two  nerves. 

Fig.  IV.  Ihows  a nerve  feparated  into  four,  a b, 
€ Cy  or,  s m.  In  neither  of  thefe  the  bands  cither 
crofs  each  other,  or  meet. 

Fig.  XI.  reprefents  a nerve  enlarged  by  a very 
ftrong  lens,  and  covered  with  its  cellular  membrane, 
a a.  are  the  two  extremities  of  the  nerve,  m m,  ate 
the  oviform  globules  that  are  obferved  in  the  cel-. 
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lular  membrane.'  rrr  r.  are  the  filaments  of  this 
membrane,  floating  in  water. 

The  figures  IX.''  X.  reprefent  the  way  in  which 
thefe  bands  appear  and  difappear,  as  they -are  ob« 
ferv’ed  with  a greater  or  lefs  degree  of  light,  and 
with . lens  of  different  ftrengths.  c c c c,  are  the 
, white  bands  of  the  nerve  of  figure  X.  and  a a a a.  _ 
the  dark  fpots.  In  turning  the  reflecting  glafs  of  the 
micrbfcbpe  the  bands  difappear,  andthe  winding  fi- 
bres-of'Fig.  IX.  are  feen  in  their  place.  The  bands 
cC^.of'Figl  X.  become  the  convex- winding  fi- 
bres, c c c.  of  Fig.  IX. ; and  the  opake  intervah 
jc  a-  a n.  of  Fig.  X.  take  the  appearance  of  the  con- 
cave fibres  a <a  a.  a.  oi  Fig.  IX, 

t,  , r 
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Explanation  of  Plate  the  Fourth.  ' ' 

■:.V  ^ • 'i  ' 

Fig.  I.  reprefents  a primitive  nervous  cylinder 
hvhic'h'  feems  to  Fave  here  and  there  on  its  coats  fe- 
'veVal  fragments  oF’winding  threads,  and  fome  round 
bofjmfcles’  in  its  ' interiour  part.  ^ 

Fig.  n.  reprefents  another  cylinder,  which  feems- 
fillednvith  Very  fmall  globular  corpufcles,  immerfed 
iF'a  gelatinous  trahf[>arent  humour; 

Fig.  III.  reprefents  three  primitive  nervous  cy- 
Th-rders."  • . ' 

^^Ti^f  lV.  reprefents  a heap  of  ^rrimitive  nervous  • 

cylkVders.  •'•■(9  is  one  of  thefe  cylinders  entirely 

• * 

•ft-r?jif-cd  of  its  external  membrane.  The  cylinder 
reppefenled  by  n e.  is  bare,  except  its  extremity  n e. 

which 
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which  is  covered.  The  outer  cylinder^^z  c.  is  almofl 
entirely  covered  with  its  membrane.  The  cylin- 

I 

der  r s,  is  perfectly  covered  with  its  rugged  mem- 
brane. 

Fig.  V.  reprelents  another  of  thefe  primitive 
nervous  .cylinders/  ‘ 

Fig.  VI.  reprefents  a primitive  nervous  cylinder, 
one  half  of  w^hich,  a c.  is  formed  of  a tranfparent 
and  uniform  thread;  and  the  other  half,  m a.  is  al-^ 
moft  twice  as  large,  lefs  tranfparent,  and  irregular 
and  rugged. 

^ Fig.  VII.  reprefents  a primitive  nervous  cylin- 
der, in  which  o r.  the  thickeft  part,  is  'covered  with 
a cellular  network,  formed  of  very ' delicate  fila- 
ments. The  part  r s.  is  ftripped  of  this  cellular 
net-work. 

Fig.  VIII.  reprefents  a primitive  nervous  cylin- 
der covered  with  its  exteriour  coat.  This  is  com- 
pofed,  as  it  appears  to  be,  of  very  fmall  winding 
threads,  which  proceed  for  the  length  of  the  cylin- 
der itfelf. 

Fig.  IX.  reprefents  a primitive  nervous  cylin- 
der, covered  with  its  external  coat.  ’ 

Figures  X.  and  XI.  reprefent  two  fingular  canals 
found  in  the  fubftance  of  the  brain. 


P L A T E V* 

Fig.  I,  reprefents  feveral  oviform  bodies,  found 
in  the  cellular  covering  of  nerves. 

Ee4  'Fig.' 
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Fig.  II.  reprefents  very  fmall  corpufcles  found 
in  the  medullary  fubflance  of  the  nerves. 

Fig.  III.  lliows  the  apparent  fize  of  the  globule* 
of  the  blood  of  a rabbit,  obferved  with  the  fame 
glafs  that  was  afterwards  employed  in  Fig.  IX. 

Fig.  IV.  reprefents  feveral  winding  cylinders  of 
the  cellular  membrane  of  fat. 

Fig.  V.  reprefents  two  threads,  w,  placed  one 
at  the  fide  of  the  other,  that  their  relative  fizes  rhay 
be  the  better  feen.  The  thread  m.  belongs  to  the 
cellular  membrane  of  fat,  and  the  thread  a.  to  the 
external  cellular  membrane  of  a nerve.  Thev  are 
both  perfedly  cylindrical,  and  pretty  equal  in  fize. 

Fig.  VI.  r r.  is  a lamina  cut  from  the  cortical 
fubftance  of  the  brain,  and  obferved  with  a very 
llrong  lens,  r a,  are  fmall  round  corpufcles,  which 
appear  to  be  filled  with  a gelatinous  humour. 

Fig.  VII.  m a.  fliows  the  windings  and  inteflini- 
form  circumvolutions  that  arc  feen  in  the  cortical 
fubfiance  of  the  brain,  r r.  are  the  above  corpuf- 
cles. 

Fig.  VIII.  r r.  reprefents  a thin  lamina  of  the  me- 
dullary fubftance  of  the  brain,  which,  obferved 
with  a microfeope,  feems  to  be  formed  of  an  heap 
of  inteftines  r r. ; at  their  fide,  at  a a.  are  feen  fe- 
veral corpufcles  detached  from  the  cortical  fub- 
'ftance. 

Fig.  IX.  reprefents  a part  of  the  retina  where  it 
is  not  radiated.  It  feems  to  be  compofed  of  a very 
fine  cellular  membrane,  interfperfed  with  fmall  glo- 
bules, Y r. 


( iV  ) 
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Fig.  X.  Ihows  thefe  globules  of  the  retina  of 
their  apparent  fize,  relatively  to  that  of  the  globules 
of  blood  of  Fig.  XIII. 

Fig.  XI.  is  another  fmall  portion  of  the  retina, 
with  the  globules,  and  cellular  membrane. 

Fig.  XII.  reprefents  the  hollow  of  the  eye,  or 
the  internal  flrudiure  of  the  retina,  of  a rabbit.  At 
r r,  are  feen  the  nervous  rays,  which  proceed  from 
the  centre,  and  go  on  two  oppofite  hdes  as  far  as 
the  edges.  The  two  oppofite  parts  of  the  retina, 
VI  VI.  do  not  extend  fo  far,  and  are  not  furnilhed 
with  fuch  confiderable  rays.  Thefe  rays,  or  ner- 
vous fibrils,  feem  to  be  cut  by  knots  or  diaphragms 
placed  at  very  fmall  diftances.  The  engraver  has 
not  been  fo  happy  in  the  execution  of  this  figure  as 
in  the  others.  It  is  not  poffible  to  meet  with  an  en- 
graver who  can  exprefs  with  the  graving  tool,  all 
thefe  little  indeterminate  firokes,  which  characte- 
rize the  truth  of  the  object,  and  which  are  not  ne- 
glected by  the  perfon  who  at  once  delineates  the  ob- 
jeCt,  and  obferves  it  with  the  microfeope. 

Fig.  XIII.  fhows  globules  of  blood  obferved 
with  the  lens  employed  in  viewing  the  retina  above. 
This  is  done  that  a comparifon  may  be  formed  of 
their  relative  fizes. 

Fig.  XIV.  reprefents  a portion  of  the  cellular 
net-work  of  the  retina,  w'hich  is  fimply  a web  of 
winding  veflels,  to  which  the  globules  are  attached. 

Fig.  XV.  reprefents  a Ihred  of  tlie  retina,  after 
it  has  been  a little  macerated.  Several  of  the  glo- 
bules that  compofc  it  appear  to  be  detached ; the 

print 
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print  of  them  however  remains,  aiicl  the  hollow  in 
which  they  were  funk. 

Fig.  XVI.  fliows  fevcral  irregular  todies  that 
were  detached  with  the  point  of  a needle  from  the 
medullary  fubHance  of  Fig.  IX.  • 

> 

PLATE  VI. 

Fig.  I.  reprefents  a tendon  magnified  only  fix 
times. 

Fig.  II.  reprefents  another  tendon,  likewife  ob- 
ferved  with  a very  weak  lens. 

Fig.  III.  reprefents  a primitive  tendinous  fafeia, 
which  appears  to  be  formed  of  feveral  primitive 
and  parallel  tendinous  threads.  ' a r.  are  two  of 
thefe  threads  detached  from  the  others. 

Fig.  IV.  reprefents  another  tendinous  fafeia 
ftripped  of  itS'  cellular  membrane,  and  coinpofcd  of 
primitive  threads,  rrr.  ' • ' 

j 

Fig.  V.  is  a fmall  portion  of  the  cellular  mem- 
brane of  a tendinous  fafeia,  which  appears  to  be 
formed  of  feveral  'winding  cylinders,  r r r r.  are 
the  ends  of  th’efe  cylinders.  • 

Fig.  VI.  reprefents  four  primitive  flefhy  fafeise  ■ 
.in  contadt  with  each  other,  and  covered  with  their 
cellular  membrane.  The  two  marked  turn.  s s. 
have  their  fmall  furrows  in  a circular  form  ; in  the 
other  two,  a a,  r r.  they  are  notfo  regular. 
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Fig.  VII.  reprefents  a primitive  flelhy  fafcia, 
paitly  covered  with  its  cellular  membrane. 

a,  e,  are  the  primitive  flelhy  threads,  feparated 
and  bare.  , 

Fig.  VII.  reprefents  a primitive  flelhy  fafeia  co- 
vered with  its  membrane.  , . 

Fig.  IX.  is  the  fame  fafeia  deprived  of  its  mem- 
brane. Its  threads  are  united  at  and  arc  dif- 
perfed  at  the  other  end  at  r,  r,  r.  ^ 

Fig.  X.  reprefents  a fmall  portion  of  the  cellular 
membrane  of  the  mufclcs,  formed  of  winding 
threads  r,  r,  'm,  in.  ' - , 


PLAT  E-  Vir. 

Fig.  I.  reprefents  a portion  of  the  diaphragm  of 
a rabbit.  The  letters  a,  p,  q,  r,  Ihow  the  flefliy  part. 
Ci  m,  V,  r,  the  tendinous  part,  n,  is  the  trunk  of  the 
nerve  that  goes  to  the  diaphragm,  a,  r,  are  a vein. 
f,  /,  are  branches  of  the  nerve  n.  a,  r,  y,  y,  are 
branches  of  the  vein,  and  ti,  u,  u,  u,  are  almoll  im- 
perceptible ramification  of  the  vein  a,  r. 

Fig.  II.  reprefents  a very  frhall  portion  of  the 
tendinous  part  of  the  diaphragm,  obferved  with  a 
very  ftrong  lens. 

Fig.  III.  reprefents  a nerve  of  the  eighth  pair  of 
a rabbit,  which  had  been  divided  twenty  nine  days 
before.  It  is  drawn  about  twice  as  large  as  it  na- 
turally is.  The  letters  r,  r,  llrow  the-  part  where  it 
w.as  reproduced. 
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Fig.  IV.  Is  a repetition  of  Fig.  III.  magnified  in  a 
greater  degree,  that  the  fpiral  bands  may  be  better 
feen. 

The  letters  n,  n,  n,  n,  of  thefc  two  figures,  indi- 
cate a part  of  the  reproduced  nerve,  where  is  feen 
a white  annular  fpot. 

Fig.  V.  reprefents  the  fame  nerve  feen  with  a very 
llrong  lens,  j,  is  the  body  of  the  nerve,  m,  m, 
viy  w,  the  cellular  membrane  that  covers  its  fides. 

Fig.  VI.  is  the  fame  nerve  (tripped  of  its  covering. 
The  progrefs  of  the  primitive  nervous  cylinders  is 
feen  in  it,  and  the  point  of  reunion  or  reproduction, 
where  the  diameter  of  the  nerve,  as  well  as  that  of 
the  fibres,  diminiflies  confiderably,  is  marked  r,  r. 

Fig.  VII.  is  the  fame  nerve,  but  a good  deal  torn 
with  a needle,  particularly  at  the  part  where  it  was 
reproduced,  to  determine  the  continuity  of  the  pri- 
mitive nervous  cylinders,  a,  are  the  two  ends  of 
this  nerve,  c,  w,  r,  «,  feveral  of  the  primitive  cy- 
linders that  were  torn. 

Fig.  VIII.  reprefents  the  anteriour  half  of  the 
bulb  of  the  ox’s  eye,  obferved  at  the  concave 
fide. 

The  letter  points  out  the  tunica  fclerotis. 
the  ciliary  body,  likewife  called  ligamentura  ciliare. 
e,  the  proceffus  cil lares,  e,  the  uvea,  and  the 
pupil. 

Fig.  IX.  is  the  half  of  Fig.  VIII.  in  which  the 
ciliary  body,  as  well  as  the  new  canal  <?,  is  partly 
detached  from  the  reft  of  the  figure,  r,  is  the  tu- 
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nica  fclcrotis  Gripped  of  the  tunica  choroidC'S.  r, 
the  fmall  hollow  in  which  the  ciliary  body , or  liga- 
ment, is  attached  to  the  tranfparcnt  cornea.  The 
letters,  £,  0,  s,  indicate  a membranous  fubftance 
formed  by  the  meeting  of  the  tunica  choroides  e, 
the  ciliary  ligament  o,  and  the  uvea  s.  > The  letter 
e,  Ihows  the  part  of  the  ligament  that  is  fallened  in 
the  hollow  c. 


PLATE  VIII. 

Fig.  12.  reprefents  a very  fine  lamina  of  the  epi- 
dermis. Very  fmall  globules  are  obferved  in  dif- 
ferent parts  of  it. 

Fig.  13.  reprefents  another  lamina  of  the  epider-* 
mis,  covered  with  water.  It  is  not  different  from 
'the  firft. 

Fig.  14.  reprefents  a fmall  bit  of  human  nail  ob- 
ferved dry. 

Fig.  15.  Ihows  the  fame  portion  of  nail,  but  fteep- 
ed  in  water.  , 

Fig.  16.  fhows  the  appearance  of  a fmall  hollow 
made  with  a pin  in  a lamina  of  talc  ; both  edges 
are  interfperfed  with  winding  threads  and  globules. 

Fig.  17.  reprefents  a pinch  of  hair-powder,  oi* 
powdered  ftarch,  wetted,  and  afterwards  obferved 
with  the  microfeope. 

Fig.  18.  Ihows  the  appearance  of  the  .above  pow- 
der obferved  dry. 


Fig. 
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Fig.  19.  reprefents  the  veficles  of  fat  as  they  arc 
feen  betwixt  the  laminse  of  the  adipofe  membrane  ; 
they  are  filled  either  with  an  oily  or  fatty  humour, 
according  to  the  animals  to  which  they  belong,  and 
' are  covered  with  winding  cylinders. 

Fig.  20.  Ihows  one  of  the  above  veficles  deprived 
of  i‘s  winding:  cvlinders. 

^3  J \ 

Fig.  21.  reprefents  a lamina,  or  rather  a fcraping, 
of  ivory. 

Fig.  22.  reprefents  a piece  of  cotton  thread  ob- 
ferved  dry. 

Fig.  23.  fliows  the  appearance  of  the  fame  thread, 
'fteeped  in  water. 


^ PLATE  IX. 

I 

I 

Fig.  I.  reprefents  a cylinder  of  very  pure  gold, 
obferved  breadthwife. 

Fig.  2.  is  the  fame  cylinder,  obferved  longitudi- 
nally. 

Fig.  3.  is  a fmall  bit  of  gold-leaf. 

Fig.  4.^  Flows  four  atoms  of  very  pure  filver 
filings. 

Fig.  6.  fliows  an  atom  of  zinc,  obferved  dry. 

Fig.  7.  reprefents  feveral  grains  of  calcined  mag- 
nefia,  the  furface  of  which  is  covered  with  winding 
cylinders. 

Fig.  8.  fliows  an  atom  of  bifmuth,  obferved  dry. 

Fig.  9.  reprefents  two  atoms  of  white  marble. 
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Fig.  10.  is  an  atom  of  heavy  fpar. 

Fig.  II.  is  a fragment  of  phofphorick  fpar. 
Fig.  12.  ii  an  atom  of  nikel. 


PLATE  X. 

I 

Fig.  I.  reprefents  one  of  the  branches,  of  branched 
cylinders,  of  which  fponges  are  formed. 

Fig.  2.  reprefents  a very  fmall  fragment  of  elaf- 
tick  refill. 

Fig.  3.  is  a grain  of  common  fait. 

Fig.  4.  is  an  atom  of  filver,  in  which  the  winding 
threads  are  feen  interfperfed  here  and  there  as  ufual. 

Fig.  5.  lliows  another  fmall  bit  of  filver,  in  which, 
inftead  of  the  winding  threads,  fmall  fliining  grains 
are  obferved. 

Fig.  6.  is  likewife  another  fmall  bit  of  filver, 
which  appears  to  be  formed  of  points  and  pyramids. 

Fig.  7 .reprefents  a fmall  bit  of  tin,likewilefmnifli- 
cd  with  the  ufual  wdnding  threads. 

Fig.  8.  is  a bit  of  antimony. 

Fig.  9.  is  an  atom  of  cobalt. 

Fig.  10.  is  a very  fine  lamina  of  lead,  covered 
with  the  ufual  winding  threads. 

Fig.  II.  is  a bit  of  copper,  which,  like  the  other 
bodies,  fhows  on  its  furface  the  winding  threads. 

Fig.  12.  is  a fmall  fragment  of  rofe-leaf,  partly 
torn  with  the  point  of  a knife. 

. Fig- 
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Fig.  13.  Ihows  a pipe,  formed  by  a fpiral  band,  | 

found  in  the  ftalks  of  the  leaves  of  the  hedyfarum  ! 

movens. 

Fig.  14.  is  the  fame  pipe,  partly  ftripped  at  its  in- 
ferlour  end. 

Fig.  15.  is  a fragment  of  amber,  which  like  all 
other  bodies,  appears  to  be  covered  with  winding  ' ■ 

cylinders,  i 

i 
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